
c

M/MAR/94

SITE INSPECTION PRIORITIZATION

FRAZER, CHESTER COUNTY, PENNSYLVANIA

PREPARED UNDER

ARCS CONTRACT NUMBER 68-W8-0092

WORK ASSIGNMENT NUMBER 92-31-3JZZ

CERCLIS NUMBER PAD081868309

USEPA DSN PA-0568

FOR THE

HAZARDOUS WASTE MANAGEMENT DIVISION

U.S. ENVIRONMENTAL PROTECTION AGENCY

REVIEWED BY

1b
TCN 4231-10

(b) (4)
(b) (4)



BISHOP TUBE COMPANY SITE
CERCLIS NO. PAD081868309

SITE INSPECTION PRIORITIZATION

TABLE OF CONTENTS

Section Page

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1 Authorization . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Scope of Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.3 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2.0 SITE DESCRIPTION AND HISTORY . . . . . . . . . . . . . . . . . . . . 3

2.1 Site Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.2 Site Layout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.3 Site History ............................ 3
2.4 Geology ............................... 6
2.4.1 Soils ................................ 8
2.4.2 Groundwater ............................. 9
3.0 FIELD TRIP REPORT .......................... 11

3.1 Summary ............................... 11
3.2 Persons Contacted .......................... 14
3.2.1 Prior to Field Trip ......................... 14
3.2.2 At the Site ............................. 14
3.3 Site Observations .......................... 15
3.4 Photograph Log ........................... 16

4.0 WASTE CHARACTERISTICS ........................ 20

4.1 Surface Impoundments ........................ 20
4.2 Degreaser System .......................... 20
4.3 Contaminated Soil .......................... 21
4.4 Wastewater Discharge ........................ 21
5.0 GROUNDWATER PATHWAY ......................... 22

5.1 Likelihood of Release ........................ 22
5.2 Receptors .............................. 22

6.0 SURFACE WATER PATHWAY ........................ 24

6.1 Likelihood of Release ........................ 24
6.2 Receptors .............................. 24
6.2.1 Drinking Water Receptors ...................... 24
6.3 Human Food Chain Receptors ..................... 25
6.4 Environmental Receptors ....................... 25
7.0 AIR PATHWAY ............................. 26



BISHOP TUBE COMPANY SITE
CERCLIS NO. PAD081868309

SITE INSPECTION PRIORITIZATION

TABLE OF CONTENTS (Continued)

8.0 SOIL EXPOSURE PATHWAY . . . . . . . . . . . . . . . . . . . . . . . . 27

9.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

LIST OF FIGURES & TABLES

Figure 2-1. Site Location Map . . . . . . . . . . . . . . . . . . . . . . 4
Figure 2-2. Site Sketch . . . . . . . . . . . . . . . . . . . . . . . . . 5
Figure 2-3. Geologic Map . . . . . . . . . . . . . . . . . . . . . . . . . 7
Figure 3-1. Sample Location Plan . . . . . . . . . . . . . . . . . . . . . 13

Table 3-1. Sampling Summary: Bishop Tube Company Site . . . . . . . . . 12

Appendix A - Results of Implementation of Groundwater Remediation Work
Plan, Phase I

Appendix B - Well Sampling Log
Appendix C - Data Summary

11



BISHOP TUBE COMPANY SITE
CERCLIS NO. PAD08 1868309

SITE INSPECTION PRIORITIZATION

1.0 INTRODUCTION

1.1 Authorization

Tetra Tech, Inc. (Tt) performed this work according to the United States
Environmental Protection Agency (USEPA) Site Inspection Prloritlzation work
assignment (I92-31-3JZZ) under Alternative Remedial Contracting Strategy (ARCS)
Contract #68-W8-0092.

1.2 Scope of Work

Tt was assigned to conduct a Level 3 Site Inspection Pr1or1tizat1on (SIP)
evaluation of the subject site.

1.3 Summary

The Bishop Tube Company site 1s located on Malln Road, south of Pennsylvania
Route 30, 1n the borough of Frazer, Chester County, Pennsylvania. The site
consists of a 13.7-acre parcel containing a 500, 000- square foot plant building.
Two Inactive former surface Impoundments are located on the property. A former
degreaser unit, which consisted of an above-ground solvent storage tank and an
underground degreaser tank, is located on site.

Several environmental studies have been conducted at the site. Betz, Converse,
Murdoch, Incorporated (BCH, Inc.) conducted a hydrogeologic Investigation In
October 1981 1n order to determine the effect, 1f any, of the two surface
Impoundments on the ground water at the site. During that Investigation,
elevated levels of volatile organic compounds (VOCs) were discovered 1n the
ground water. Sixteen monitoring wells have been Installed at the site and In
the site vicinity for ground water quality monitoring and Investigation. In
1988, BCM. Inc. conducted a ground water quality Investigation at the site that
concluded VOC contamination was most likely the result of leakage from the
degreaser system, and that on-s1te soils had become contaminated as a result of
the upward migration of contaminants from the shallow water table.

1
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The Tt SIP Investigation focused on the ground water and surface water pathways.
Several VOCs were detected 1n shallow and deep ground water downgradlent of the
former degreaser system, Including 1,1,1-trlchloroethane (TCA), tetrachloro-
ethylene (PCE)t and trlchloroethylene (TCE). Manganese was also found In ground
water underlying the site. Surface water and sediments were found to contain
elevated levels of metals, Including chromium, manganese, nickel, and zinc.
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2.0 SITE DESCRIPTION AND HISTORY

2.1 Site Location

The Bishop Tube Company site 1s located on Malln Road, south of Pennsylvania
Route 30, 1n the borough of Frazer, Chester County, Pennsylvania. The 13.7-acre
site is found on the Malvem, Pennsylvania quadrangle of the United States
Geological Survey (USGS) topographic map at 40°02'25" north latitude and
75°32'18" west longitude, or by measuring 7-1/4 inches north and 5-1/4 inches
west from the southeastern corner of the same quadrangle (Figure 2-1).l

2.2 Site Layout

The site consists of a 13.7-acre parcel which contains an approximately 500,000-
square foot plant building, and 1s surrounded on the northern and western sides
by a chain-link fence (Figure 2-2). The site 1s bordered to the north by
railroad tracks (Conrall Trenton Cutoff); to the east by Little Valley Creek and
a wooded area; to the south by industrial properties; and to the west by Hal in
Road. At least 16 monitoring wells are located on or around the site. Two
inactive former surface impoundments are located on the property: one on the
southern side of the plant, and one under what is now the eastern side of the
plant. A former non-contact cooling water discharge point 1s located along
Little Valley Creek which flows northward through the eastern part of the
property. A former degreaser unit, which consisted of a solvent storage tank
outside the northern side of the plant, and an underground degreaser tank inside
the plant building, 1s located on site. Access to the site 1s through two locked
gates along Malln Road. The gates are locked while the plant 1s not operating.2

2.3 Site History

The site was developed in 1951 as J. Bishop and Company, Platinum Works, and was
originally used for the processing of platinum. In 1967, the company name was
changed to Matthay Bishop and Company and the site was used for the production
of stainless-steel Industrial seamless tubing. The site was owned and operated
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for the same purpose by the Whlttaker Corporation from 1969 until 1974. The site
property has been owned by Christiana Metals Corporation since 1974. The plant
was closed in 1991.2>3

The business at the site was purchased at an auction by Damascus-Bishop Tube
Company, a subsidiary of the Marcegaglla Group, in December 1992. Damascus-
Bishop Tube Company leases the property from Christiana Metals Corporation.
Operations at the site resumed 1n spring 1993. Approximately nine (9) persons
work on site at this time, although more people will be employed at the site when
full-scale operations begin.2*3

Several environmental studies have been conducted at the site. Bet2, Converse,
Murdoch, Incorporated (BCM, Inc.) conducted a hydrogeologlc Investigation under
contract to Christiana Metals Corporation 1n October 1981 1n order to determine
the affect, if any, of the two surface Impoundments on the ground water at the
site. During that Investigation, elevated levels of VOCs were discovered 1n the
ground water. In 1988, BCM, Inc. conducted a ground water quality Investigation
at the site that concluded VOC contamination was most likely the result of
leakage from the degreaser system, and that on-s1te soils had become contaminated
as a result of the upward migration of contaminants from the shallow water table.
The 1990 BCM, Inc. report entitled "Results of Implementation of Groundwater
Remediation Work Plan Phase IH 1s Included as Appendix A.3-4-5-6

2.4 Geology

The Bishop Tube site lies within the Piedmont Lowland section of the Piedmont
Physiographic Province (Figure 2-3). The topography of the Piedmont lowland 1s
a mature, well-drained peneplain. The underlying rock types Include limestone,
dolomite, schist and gneiss. Prolonged differential erosion resulted 1n
undulating to steeply rolling topography. The Chester Valley divides Chester
County in half from northeast to southwest. The Chester Valley was formed by
erosion of the limestone and dolomite of the Conestoga Formation. North of the
valley, granodiorite and granodlorlte gneiss rocks form the ridges and hills.
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th of the valley, the W1ssah1ckon Formation forms the ridges and hills. The
drainage pattern 1s dendritic.7'8-9

The Conestoga Formation is exposed in the Chester Valley area. It extends the
length of the valley, and west of Coatesville occupies the width of the valley.
This middle-Cambrian to early-Ordovician formation Includes an upper micaceous
limestone, a middle phylUte, and a lower alternating sequence of limestone and
dolomite. This formation dips steeply to the southeast near the site, and 1s
estimated to be at least 500 feet thick. The Conestoga Formation has very low
primary porosity and Its permeability is attributable to secondary porosity
(fractures, joints, and solution channels). Wells 1n the Conestoga Formation are
utilized as sources of drinking water for domestic and public supplies.7*9

The Wissahickon Formation is exposed in the hills south of the Chester Valley.
It forms the southern wall of the Chester Valley from St. David to South
Coatesville and continues westward Into York County. This lower Paleozoic-aged
formation is described as an alblte-chlorlte schist which contains some
hornblende gneiss and granitic members. The thickness of the Wissahickon
Formation is unknown because of Intense folding and the lack of recognizable,
recurrent beds. The Wissahickon Formation has very low primary porosity and its
permeability is attributable to secondary porosity. The Wissahickon Formation
1s utilized as a source of drinking water for domestic and public supplies.1*4'6'8'9

The site 1s located over the contact between the Wissahickon Formation and the
Conestoga Formation. The northern portion of the site 1s underlain by the
Conestoga Formation and the southern portion of the site 1s underlain by the
Wissahickon Formation. The overburden consists of sandy soils and fill material,
estimated to be 10 to 20 feet thick. 4t8

2.4.1 Soils

The soil at the site Is mapped by the United States Department of Agriculture
Soil Conservation Service as the Manor loam. The Manor series consists of deep
well-drained soils developed from schist and gneiss bedrock. Depth to bedrock

8
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ranges from 4 to 10 feet where the soil 1s underlain by mica schist. This soil
has a moderate permeability and a very low available water capacity. 10

2.4.2 Groundwater

Ground water within the study area exists under artesian and water table
conditions. Sources of ground water Include the Conestoga Formation, the
Wlssahtckon Formation and the unconsolldated overburden material. According to
well Inventories for central Chester County, sixteen wells screened In the
Conestoga Formation ranged from 42 to 200 feet deep, yielding between 7 to 175
gallons per minute. The pH of the water ranged from 5.4 to 7.6, hardness from 17
to 308 parts per million (ppm), and specific conductance from 110 to 640
mlcromhos at 25°C. Forty one wells screened In the Wlssahlckon Formation ranged
from 20 to greater than 100 feet deep, yielding from less than 1 gallon per
minute to more than 80 gallons per minute. The pH of the water ranged from 5.0
to 7.4, hardness from 17 to 187 ppm and specific conductance from 20 to 370
mlcromhos at 25°C.3*5'9

The ground-water at the site has been Investigated by the Installation of sixteen
monitoring wells. The yields from these wells are not known.3
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A sunmary of the on-site wells is provided below 3

WELL
IDENTIFICATION

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6

HW-7
MW-8
MW-9
MW-10
MW-11
MW-12
MW-13
MW-14
HW-15
MW-16

WELL DEPTH
(FEET)

48
24
13.5
20
20

20.66

19.8
18
63
15
16
21
37
15
78
21

SCREENED
INTERVAL
(ft. below
grade)
28 to 48
15 to 24
8 to 13.5
7 to 20
10 to 20
10.66 to
20.66

9.8 to 19.8
8 to 18
46 to 63
5 to 15
6 to 16
8 to 21
27 to 37
5 to 15
68 to 78
7 to 21

DEPTH TO
GROUND
WATER

(ft. fro*
top of
casing)
13.25
6.35
6.10
10.71
12.10
16.22

12.62
13.73
15.45
2.52
9.01
8.63
10.32
9.12
0

7.18

MONITORED
AQUIFER

Wissahickon
Conestoga

unconsoli dated
Conestoga

unconsoli dated
unconsoli dated

unconsoli dated
unconsoli dated

Conestoga
Conestoga

unconsoli dated
unconsoli dated

Conestoga
unconsoli dated

Conestoga
unconsoli dated

Groundwater flow at the site in the overburden is northeastward, towards Little
Valley Creek. Groundwater flow 1n the Conestoga Formation 1s towards the north-
northeast. Measurements of the water levels at the monitoring well clusters
indicate a downward gradient from the overburden into the bedrock. Based on
these measurement, it appears that the unconsolidated overburden aquifer, the
Wissahickon Formation and the Conestoga Formation are interconnected in the study
area.4,5

10
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3.0 FIELD TRIP REPORT

3.1 Summary

On Wednesday, September 29, 1993, Tetra Tech, Incorporated personne

conducted sampling for a Level 3 SIP evaluation of the Bishop Tube
Company site in Frazer, Chester County, Pennsylvania. Site access was granted
by Mr. Russell Levering, plant engineer for the Damascus-Bishop Tube Company.
The sampling team was accompanied by Mr. Bruce R. Cushing, P.G., of BCM, Inc.,
who collected split samples on behalf of Christiana Metals, the property owner.
The weather at the time of the site visit was cool and sunny with temperatures
1n the 60° F. Photographs were taken on site (see Section 3.4 for the photo
log).

A total of four (4) low-concentration solid environmental samples, nine (9) low-
concentration aqueous environmental samples, and two (2) quality assurance/-
quality control samples were collected. Samples are listed on Table 3-1. Well
Sampling Log Sheets are Included 1n Appendix B. Samples were submitted through
USEPA's Contract Laboratory Program (CLP) to be analyzed for volatile organic
compounds on USEPA's Target Compound List, and metals and cyanide on USEPA's
Target Analyte List. In addition, ground-water samples from the monitoring wells
were filtered and submitted for dissolved metals analyses. As proposed in the
task work plan approved by USEPA, samples were not submitted for organic semi-
volatile, pesticides, or polychlorinated biphenyls (PCBs) analyses. Sample
locations are shown on Figure 3-1. QA/QC samples Included a field blank, a trip
blank, a duplicate solid sample, and a duplicate aqueous sample. In addition,
extra volume for one solid sample and one aqueous sample, was sent to the
laboratory for samples designated as matrix spike/matrix spike duplicate (MS/MSD)
samples.

Sample analysis results are summarized in Appendix C.

11

(b) (4)



BISHOP TUBE COMPANY SIT
CERCLIS NO. PA00818683C

SITE INSPECTION PRIORITIZATIOir

OJ•»->•^tst
>*

<u.a

a.o

GO

Q.

to

I
CO

I
1

i 1

I

SJ

il

s.iisi

I I
g.f
8.!

I

I

i
II

12



APPROXMATE PROPERTY UNE

MW-10
A BSP-WW-01

APPROXMATE
LOCATION OF

CLOSED MPOUNDMENT
APPROXMATE
LOCATION OF

FORMER DEQREASER
IMTT BSP-SCD-OI .

BSP-MD-04 IFORMER
WASTE
WATER

/.STORAGE
SHED

BSP-SW-01
BSP-SED-01

CLOSED
MPOUNDMENT

AmiOXMATI SCALE. T o ttfl*

PARKMG AREA

INDUSTRIAL PROPERTIES

LEGEND

FORMER SOLVENT STORAGE TANK PAD
MONITORING WELL AND NUMBER
SURFACE "WATER/SEDIMENT SAMPLE
MONITORING WELL SAMPLE

FIGURE 3-1
SAMPLE LOCATION PLAN
BISHOP TUBE COMPANY
FRAZER, CHESTER COUNTY
PENNSYLVANIA



BISHOP TUBE COMPANY SITE
CERCLIS NO. PAD081868309

SITE INSPECTION PRIORITIZATION

3.2 Persons Contacted
3.2.1 Prior to Field Trip

Mr. Russell G. Levering
Plant Engineer/Buyer
Damascus-Bishop Tube Company
P.O. Box 1189
Route 30 & Malln Road
Frazer, Pennsylvania 19355
(215) 647-3450

Mr. M1ke Gluranna
Site Assessment Manager, Region III
USEPA
841 Chestnut Building
Philadelphia, Pennsylvania 19107
(215) 597-3165

Mr. John J. McAleese III
Attorney
Morgan, Lewis & Bockius
2000 One Logan Square
Philadelphia, PA 19103
(215) 963-5094

Mr. George Danyllw
Pennsylvania Department
Environmental Resources
Lee Park, Suite 6010
555 North Lane
Conshohocken, PA 19428
(215) 832-6212

of

3.2.2 At the Site

Mr. Bruce R. Gushing, P.G.
BCM, Inc.
One Plymouth Meeting
Plymouth Meeting, PA 19462
(215) 825-3800

Mr. John J. McAleese III
Attorney
Morgan, Lewis & Bockius
2000 One Logan Square
Philadelphia, PA 19103
(215) 963-5094

Mr. Russell G. Levering
Plant Engineer/Buyer
Damascus-Bishop Tube Company
P.O. Box 1189
Route 30 & Malin Road
Frazer, Pennsylvania 19355
(215) 647-3450

14
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3.3 Site Observations

The solvent cleaning system Is no longer In use; the above-ground
TCE tank has been removed.
Monitoring Well MW-15 was an artesian well; water began flowing from
the top of the casing when the cap was removed.
Drainage from the site flowed Into Little Valley Creek on the
eastern side of the site.
The site was active at the time of the sampling visit.
The site was approximately 90 percent paved.
Access to the site was restricted by a chain-link fence.

15
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4.0 WASTE CHARACTERISTICS

Three potential sources of contamination have been identified at the site: the
former surface impoundments; the former degreaser system; soil that has become
contaminated with VOCs which have leaked or been spilled from the degreaser
system.; and the former wastewater discharge.

4.1 Surface Impoundments

Process waste and sanitary sewage were reportedly disposed into two unlined
surface impoundments until 1979. One surface impoundment (cesspool), formerly
was located on the southern side of the plant, has been filled with lime and
covered with concrete. This area was reportedly 160 square feet in size. The
second surface impoundment was located on the eastern side of the plant and was
covered when the building was extended in that direction. This impoundment was
allegedly 200 square feet in size. Wastes known to have been disposed into
either or both impoundments include cooling water and acid pickling waste. The
1988 groundwater quality investigation report, prepared for Christiana Metals
Corporation by BCM, Inc. concluded that metals contamination of on-site soils was
associated with the former "infiltration basins" (surface impoundments) at the
site. Soils at the site have been found to contain elevated levels of chromium,
copper, and nickel. 3'4'5

Because both impoundments have been covered with lime and concrete, they were not
sampled as part of this SIP Investigation.

4.2 Degreaser System

A hydrogeologic study performed by BCM, Inc. in 1988, concluded that VOC
contamination of ground water underlying the site was most likely the result of
leaking or spillage around a former degreaser system. The degreaser system
consisted of a solvent storage tank, located on a pad on the northern side of the
plant, and a degreaser tank, located in a sub-basement in the plant. The solvent
reportedly contained TCE and PCE; the exact make-up of the solvent is unknown.

20



BISHOP TUBE COMPANY SITE
CERCLIS NO. PAD081868309

SITE INSPECTION PRIORITIZATION

5.0 GROUNDWATER PATHWAY

5.1 Likelihood of Release

The following contaminants were detected 1n ground water underlying the site.

CONTAMINANT

1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene

1,1,1-
Trichloroethane
Trichloroethylene

1,1,2-
Trichloroethane

Tetrach 1 oroethyl ene
Manganese

MH-1
background
ND (10)
ND (10)
ND (10)
ND (10)

ND (10)
ND (10)

ND (10)
ND (15)

MH-2

810 J
360 J
1,100
35,000

29,000
26

55
2,900

MW-3

60
11

560 J
790

13,000
ND

5
1,540

MH-15

170 J
30

700 J
3,700

13,000
12

15
2,160

MW-16

270 J
73
180
4,200

3,900
ND

7
ND

ND = not detected above the sample quantitatlon limit (SQL)
number in parentheses is the SQL
J * estimated concentration

5.2 Receptors

Persons living within a four-mile radius of the site rely on home wells and
public suppliers utilizing ground water for their potable water.

Philadelphia Suburban Water Company (PSWC) serves approximately 140,000 persons
within a four-mile radius of the site. The company obtains its water from 40
wells (11 are within the study area), 5 surface intakes, and a reservoir supplied
by ground water. These sources are blended; the total number of persons served
by PSWC is 830,000. PSWC sells water to the Borough of Malvern occasionally
(less than once per year, on average).12'13

22
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6.0 SURFACE WATER PATHWAY tie<9

6.1 Likelihood of Release

Runoff from the site flows Into Little Valley Creek which borders the eastern
edge of the site. Little Valley Creek flows approximately 4.0 stream-miles into
Valley Creek. Valley Creek flows approximately 3.0 stream-miles into the
Schuylkill River. The Schuylkill River flows out of the study area.1'2

From 1979 until approximately 1991, wastewater containing heavy metals including
chromium, copper, manganese, nickel, and zinc, was discharged to Little Valley
Creek on site.11

The following contaminants were found in surface water downstream from the site
in significantly above upstream concentrations: chromium (up to 18.4 jig/1);
manganese (up to 90.4 jig/1); nickel (up to 53.5 jig/1); and zinc (up to 33.7
H9/D-

Elevated levels of chromium (up to 165 milligrams pre kilogram [mg/kg]) and
nickel (up to 128 mg/kg) were found in downstream sediments.

6.2 Receptors

6.2.1 Drinking Water Receptors

There are  surface water Intakes within  of the
site.  are on the  and are located approximately 
stream-miles  of the site. The Intakes are used by Pennsylvania
American Water Company (PAWC) which supplies water to 72,250 persons in
Montgomery County, Pennsylvania. PAWC alternates the use of the intakes.15
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SITE INSPECTION PRIORITIZATION

foety
7.0 AIR PATHWAY

The population within four miles of the site is distributed as follows:

Distance from the site Population
0 to 1/4 mile 172
>l/4 mile to 1/2 mile 803
>l/2 mile to 1 mile 3,777
>1 mile to 2 miles (including Iramaculata College) 11,730
>2 miles to 3 miles 7,851
>3 miles to 4 miles 7.515
Total population in the study area 31,848

Populations were estimated by multiplying the number of houses as counted on the
USGS topographic maps by the county average number of persons per household (2.73
for Chester County). Populations for metropolitan areas which appear pink on the
topographic maps were estimated using a fraction of the total population of the
city, township, or borough based on the area of the demographic unit within the
specified distance from the site. All population estimates were based on 1990
US Census data.1'14-21

The population of the Borough of Malvern was estimated using an approximate
number of connections (2,900) to Malvern Public Works multiplied by the county
average number of persons per household. This population was then divided
proportionally with the estimated percentage of Malvern within each radial
distance from the site.12

Two federally-listed endangered birds are expected to be found as transient
species in the project area. They are the bald eagle (Haliaeetus leucocephalus)
and the peregrine falcon (Falco peregrinus). A federally endangered mammal, the
Indiana bat (Myotis sodalis), could potentially be a transient on the site. An
orchid, the small whorled pogonia (Isotria medeoloides) is also listed as
occurring in Chester County. There is no known critical habitat for these
species in the study area. There are no significant wetlands within one mile of
the site.17-22
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EXECUTIVE SUMMARY

BCM Engineers Inc. (BCM) Implemented Phase I: Additional Investigations
of the June 1989 Groundwater Remediation Hork Plan from July through
September 1989 for the Christiana Metals Corporation (Christiana) at Its
Bishop Tube Facility In Frazer, Pennsylvania. The Investigation Included
the completion of eight soil borings, analysis of soil samples,
Installation of seven monitoring wells, and sampling of the monitoring
wells for the presence of volatile organic compounds (VOCs). The results
of the Investigation determined the presence of VOCs In every groundwater
monitoring well sample collected except the upgradlent well sample. Each
well contained one or more VOCs In concentrations exceeding the primary
drinking water maximum contaminant levels (MCLs) established by the U.S.
Environmental Protection Agency (EPA). The VOC contaminant plume 1n
groundwater extends to the northeast from the apparent source areas where
an aboveground solvent storage tank and a degreaser tank are located.
Soil sample analytical results Indicated the presence of VOCs In soil
apparently caused by upward migration of volatilized VOCs from the
contaminated groundwater Into the soils.

BCM recommends that additional Investigation be Implemented to determine
the downgradlent (offslte) and vertical extent of the plume In the
aquifer and to determine proposed groundwater cleanup levels. BCM also
recommends proceeding with Phase II: Aquifer Testing to expedite remed-
iation of the highest levels of VOC-contamlnation detected 1n onslte
groundwater.
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This report presents the results of Implementation of Phase I: Addi-
tional Investigations of the June 1989 Groundwater Remediation Work Plan
for the delineation of volatile organic compound <VOC) contamination 1n
soil and groundwater at Christiana Metals Corporation's Bishop Tube Faci-
lity In Frazer, Pennsylvania. The report describes monitoring well
Installation and soil boring activities, describes sampling activities,
discusses the results of the Investigation, and provides conclusions and
recommendations for additional activities.

1-1 BACKGROUND

In 1981, BCM performed an Investigation of the Impact of closed waste
Impoundments on surface water and groundwater at the Bishop Tube plant
site In Frazer, Pennsylvania (BCM, 1981) (Figure 1). With the approval
of the Pennsylvania Department of Environmental Resources (PADER), four
shallow monitoring wells were Installed at that time. The i'asult§ gf the

^
-eMtwrtfff ftrtftf watf f rptamwhpr <^wnwfrtfp«w*i« » i .*, la.

In 1987, elevated concentrations of fluorlde were detected In shallow
groundwater collected at a sump within the plant. Due to an Inadvertent
connection between the sump and the plant's NPDES-permltted non-contact
cool 1 ng water d1 s charge , the d1 scharge exceeded the perml tted average
monthly limit of 10.0 mg/1 for fluorlde. Bishop Tube has been pumping
the sump water to storage for off site hauling and treatment.

.In cooperation with PADER, the July 1987 Work Plan (BCM, 1987) was devel-
oped to Install additional monitoring wells, collect soil samples In the
vicinity of the abandoned waste Impoundments, and collect and analyze
water samples from the monitoring wells and the adjacent stream. The
purpose of the Investigation was to update the 1981 study and extend the
effort to Include other possible groundwater contaminants, such as the
degreaslng agents used at the plant. PADER1 s approval of the Work Plan
was obtained prior to commencing the project.

4fl»JtaC"W*. BCM presented a report entitled Groundwater Quality Invest-
igation to Bishop Tube (BCM, 1988). The work described In the May 1988
report was conducted In accordance with BCM's PADER-approved, July 1987
Work Plan. The Investigation Included Installing and sampling 5 ground-
water monitoring wells, MW-5. MW-6, MW-7, MW-8, and MW-9, at the loca-
tions shown 1 n Figure 2 , to compl ement the four ex1 stl ng wel 1 s at the
site. Five soil borings were drilled and samples were retained for lab-
oratory analysis, and five stream samples were collected and analyzed.
The soil boring locations and the stream sampling locations are also
shown on Figure 2.

£
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The May 1988 report concluded that Bishop Tube was th» apparent source
trichloro«thene <TCE) and 1,1,1-trtchloroethane (TCA) contamination in*
groundwater* Data evaluation revealed areas with sow* Metals contMMn-*
attorn The metals contamination 1n soils appears to be associated with
plant operations at the former tnftltratton basin* on the plant site.

Christiana Metals Corporation (Christiana), the former parent company of
Bishop Tube, authorized BCM to continue with the next phase of this
project by preparing a work plan to delineate the extent of TCE and
TCA-bearlng groundwater and to develop mitigation measures. The draft
Work Plan was prepared by BCM and submitted to PADER during a meeting
between representatives of PADER, BCM, and Christiana on July 26, 1988.
During this meeting, PADER requested that Bishop Tube conduct quarterly
monitoring In the vicinity of the east end of the plant where the cooling
water discharges to the stream. This monitoring was requested to docu-
ment levels of fluorlde In groundwater which were anticipated to decrease
with time as a result of Improvements made In the company's pickle liquor
handling practices, the presumed source of the fluorlde.

Prior to submission of a Revised Work Plan addressing the PADER requests
concerning quarterly monitoring, BCM conducted a soil vapor survey (SVS)
In October 1988 along the north side of the facility as proposed In the
July 1988 Draft Work Plan. The results of the SVS Indicated the presence
of low levels of soil contamination (TCE, PCE, and trans-1-2- dtchloro-
ethene) within areas of limited lateral extent adjacent to the above-
ground Solvent Storage tank, loading area, and concrete storage pad.

BCM's revised Draft Groundwater Remediation Work Plan, dated May 31,
1989, was submitted to Christiana for review and comment. The final
Groundwater Remediation Work Plan (Work Plan) was submitted to PADER In
June 1989 (BCM, 1989). The final Work Plan, proposed the Installation of
seven additional groundwater monitoring wells (five shallow wells and two

wells) numbered MW-10 through MW-16. Also proposed were five soil
borings along the north side of the facility In areas Identified during
the SVS as containing low levels of VOC contamination. During Implement-
ation of the Work Plan, three additional soil borings were added to the
work scope and were drilled adjacent to the degreaser tank located Inside
the plant. All soil borings and well locations are shown on Figure 2.
The Work Plan also proposed the quarterly groundwater monitoring to be
conducted at the east end of the plant and In the vicinity of the NPDES-
permltted cooling water discharge.

1.2 OBJECTIVES

The primary objective of this study was to characterize VOC contamination
In groundwater and provide recommendations for additional Investigations
and/or remedial activities. Specific objectives of the study were as
follows:
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Determlnatlon of potent1al source
contamination In the groundwater

area(s) of VOC

Document shallow and bedrock aquifer water qualities

Document groundwater flow directions

Document soil quality In potential source areas

Implement a quarterly groundwater monitoring program at the
east end of the plant and In the NPDES-permltted cooling
water discharge area and present the results of the first
quarterly sampling results.
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2.0 GEOLOGIC SETTING

2.1 GEOLOGY/HYDROGEOLOGY

The 61 shop Tube s1 te Is located close to the northern base of South
Valley Hills. There are two formations In the area, the Wlssahlckon
Formation, a muscovlte schist with minor quartz and feldspar and the
Conestoga Formation, a crystalline limestone. The Pennsylvania Geolog-
ical Survey (BERG, 1981) Identifies the contact between the N1ssah1ckon
and Conestoga Formations to be on the south side of the plant.

The H1ssah1ckon Formation Is a medlum-to-coarse-gralned, banded rock,
which Is characterized by large amounts of mica and considerable amounts
of feldspar. The primary porosity of the rock Itself Is relatively low.
However, abundant secondary porosity structures (Joints) within the rock
provide openings for the storage and circulation of water. Generally,
the size and frequency of joint structures decrease with depth, which 1n
turn, reduce the water-yielding capacity of the formation. The planes of
schlstoslty within the Hlssahlckon Formation may contain water, but they
are generally subcaplllary 1n size and do not yield It freely.

Competent rock belonging to the Wlssahlckon Formation was encountered In
MH-1 on the south side of the plant. A thin and highly weathered zone of
the Hlssahlckon Formation Is present beneath most of the northern portion
of the site Immediately overlying the Conestoga Formation. The Wlssa-
hlckon Formation encountered on the north side of the plant appears to be
colluvlum which has migrated downsiope from the Wlssahlckon Formation
outcrop on the south side of the plant. The colluvlum Is thickest on the
eastern side of the plant 1n the vicinity of the stream.

the Conestoga Formation, a dolomltlc and shaley limestone, Is part of the
limestone group that supplies the largest springs In southeastern Penn-
sylvania. The Conestoga Formation has low primary porosity and, there-
fore, groundwater migration 1s mainly through secondary porosity which
results from the development of dissolution channels and fractures In the
rock. Wells drilled 1n this rock have yields ranging from less than one
gallon per minute (gpm) to 300 gpm (HALL, 1973), depending on the number
and size of solution channels or fractures Intersected by the well.

The monitoring wells and borings Installed at the site Indicate that
approximately 10 to 20 feet of overburden Is present throughout much of
the site. Bishop Tube personnel reported that the southwest corner of
the lower portion of the plant Is set Into the limestone and blasting of
the rock was required to construct the plant foundation 1n this area.
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The fill and underlying weathered schist are thickest at the northeast
corner of the plant In the vicinity of MW-9. The varying amount of
overburden soil and fill Is probably due to the site's location on a
moderately steep slope and the necessity for cut and fill grading during
construction of the plant.

A zone of weathered rock, commonly called saprollte exists on top of bed-
rock throughout much of the area. The saprollte has a lower permeability
than the overlying material as evidenced by the presence of perched water
at the overburden/saprol1te Interface. The yields of shallow monitoring
wells completed 1n the perched water zone are typically 0.5 to 1 gpm
while wells completed In fractured bedrock below the saprollte generally
yield more than 15 gpm.

2.2 SOILS

Soils 1n
belonging
1963).

the vicinity
to the Manor

of the Bishop Tube site are categorized as
Loam and Conestoga Silt Loam soil units (SCS,

The Manor Loam Is a very fine sandy loam soil and Is characteristically
found above the Wlssahlckon Formation. The Manor Loam 1s a well-drained
soil that Is moderately permeable and has a moderately low moisture cap-
acity. The Manor Loam 1s easily eroded from slopes, which explains why
1t Is mainly found on level to gently sloping areas.

The Conestoga Silt Loam covers most of the area Immediately north of the
plant. This soil unit consists of a well-drained silt loam surface soil
and a fine, sandy, clay subsoil. It Is moderate In available moisture
capacity and has a moderately rapid permeability.

I
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3.0 METHODS OF INVESTIGATION

3.1 TEST BORINGS AND SOIL SAMPLING

Eight soil test borings were drilled at Bishop Tube from August 1 through
18, 1989. Five of the soil borings were Installed along the north side
of the plant, and three of the borings were Installed within the plant In
the vicinity of the finished product dagreaser tank (Figure 2).
Soil borings along the north side of the plant were drilled with 4.25-
Inch Inside diameter (ID), hollow stem augers. Soil test borings Instal-
led Inside the plant were Installed with 3.25-Inch ID hollow stem
augers. During test boring drilling, soil samples were collected with
2-1nch outside diameter (OD), high carbon steel, split barrel (split-
spoon) samplers. A llthologlc description of the soil contained In each
splltbarrel was recorded by a geologist. Test boring logs providing soil
classification, depth to water, boring dimensions, drilling equipment,
backfilling methods, and other data are provided In Appendix A.

Representative samples from each split-barrel were placed In glass jars
and sealed for the purpose of conducting head space analysis measurements
of the relative concentration of VOCs 1n each sample jar air space. This
test provided qualitative Information on the relative levels of VOCs 1n
the sampled soil. Following a 10- to 15-mlnute waiting period to allow
any VOCs present In the soil to volatilize Into the headspace between the
soil sample and the jar lid, each jar was opened and an organic vapor
detector (OVA) flame lonlzatlon detector probe was Inserted Into the
sample jar head space to remove and analyze a sample of the accumulated
vapor. The results of the head space analyses were recorded 1n the field
logbook and are summarized In Table 1.

Selected split-barrel soil samples from each test boring were collected
for laboratory analyses. Soil samples were removed from the split-barrel
by the onslte geologist using a properly decontaminated stainless steel
hand trowel and placed In laboratory cleaned and properly labelled sample
jars. All field duplicate samples were composited In properly decontam-
inated stainless steel mixing bowls. AUquots of soil for VOC analyses
were not composited. AUquots of soil for VOC analyses were removed from
the split-barrel and placed 1n the proper sample container Immediately
upon opening the split-barrel soil sampler. All soil samples and field
quality assurance/quality control (QA/QC) samples were collected,
handled, stored, and transported as specified In the PADER- approved
QA/QC Plan and Reporting Dellverables (QA/QC Plan) document contained In
Appendix B of the June 1989 Groundwater Remediation Mork Plan.
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All sampling equipment was decontaminated as specified 1n the QA/QC
Plan. All samples were placed 1n a chilled environment and transported
by the sampler to the BCM Laboratory In Norrlstown, Pennsylvania.

All onslte work was conducted In accordance with BCM's site-specific
Health and Safety Plan, contained In Appendix B.

All soil borings were advanced to the surface of bedrock or auger
refusal, whichever was encountered first. Upon encountering one of these
conditions, the augers were removed from the borehole and, If the boring
was not to be used as a monitoring well location, a 90 percent neat
cement/10 percent powdered bentonlte grout was pressure tremled from the
bottom of the borehole to ground surface. All soil cuttings were then
placed In sealed 55-gallon drums for subsequent disposal.

Ground surface elevations and horizontal locations of all boring loca-
tions were surveyed by a Pennsylvania-licensed surveyor, and are pre-
sented 1n Table 2. In addition, the vertical elevations of the three
stream sampling locations sampled as part of earlier Investigation activ-
ities were also surveyed and are also presented 1n Table 2.

3.2 MONITORING HELL INSTALLATION

Seven groundwater monitoring wells were Installed on or 1n the vicinity
of the Bishop Tube site from August 2 through 8. 1989. A total of 16
groundwater monltoring we 11s are now 1ncorporated 1 nto the groundwater
monitoring well network associated with the hydrogeologlcal Investigation
being conducted at the Bishop Tube site. Of the seven new monitoring
wells Installed as part of this Investigation, four were Installed to
monitor the shallow unconsoUdated aquifer present 1n the weathered shlst
and soil and three were Installed to monitor the deeper limestone rock
aquifer. Four of the monitoring wells were Incorporated Into two well
clusters, located across the Consol1 dated Ra11 road (Conral1) ral1 road
tracks to the north of the site. Each Of the well clusters consists of
one deep well completed In the Conestoga aquifer and one shallow
monitoring well completed Immediately above the contact between the
overlying unconsoUdated soil aquifer and the underlying limestone rock
aquifer.

Each of the deep rock aquifer monitoring wells was constructed Inside an
6-Inch boring drilled using air percussion drilling techniques. The
shallow monitoring wells were Installed Inside 6.25-Inch borings drilled
with hollow stem augers. Well drilling logs for each monitoring well are
presented In Appendix A. Schematic as-bu11t monitoring well diagrams are
presented In Figures 3 and 4 for the shallow and deep monitoring wells,
respectively.
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Generally, each monitoring well was constructed with approximately 10
feet of 4-1nch ID, threaded flush joint, 20-slot (0.020 Inch), Schedule
40 PVC screen, and 4-1nch ID, threaded flush joint. Schedule 40 PVC
casing (riser). After Inserting the screen and casing, a sand pack of
No. 1 Jessie Morle silica sand was Installed In the annular space from
the bottom of the borehole to approximately two feet above the screen.
An approximately 2-foot thick bentonlte pellet seal was Installed Immed-
iately above the sand pack. The bentonlte seal was moistened with water
If It was above the static water level and allowed to sit undisturbed for
approximately 10 minutes to allow the bentonlte to expand and seal the
borehole.

Following Installation of the bentonlte seal, a grout consisting of 90-
percent neat cement/10-percent bentonlte was pressure grouted via a
tremle from the top of the bentonlte seal to the ground surface. A
locking, protective steel casing was Installed from approximately 3 feet
below ground surface to approximately 2 feet above ground surface, and
concrete collars were Installed around each protective casing. At sel-
ected wells, vehicle access requirements necessitated Installation of
flush-mounted protective steel casings with locking caps.
The rock monitoring wells MW-13 and MW-15 were constructed using a double
casing technique. A 10-Inch diameter borehole was drilled through over-
burden and Into competent rock. A 6-Inch ID steel casing was Installed
In the borehole and the annulus around the casing was tremle grouted with
a cement/bentonlte. A 6-Inch diameter borehole was drilled through the
steel casing to the desired well completion depth In rock.

Following the Installation of all the monitoring wells, each well was
developed for approximately 1 hour with either a centrifugal or submer-
sible pump. Nell development water was placed In sealed 55-gallon drums
for subsequent disposal by Christiana. All downhole well development
equipment was properly decontaminated prior to Its Insertion Into each
well.

All soil and
were placed
Christiana.

rock cuttings generated during the drilling of each well
In sealed 55-gallon drums for subsequent disposal by

All monitoring wells were surveyed by a Pennsylvania-licensed surveyor.
The horizontal location of each well was surveyed to the nearest 0,01
foot and the elevations of ground surfaces. Inner PVC casings, and outer
steel casings, were surveyed to the nearest 0.01 foot above mean sea
level. Table 3 presents a summary of the monitoring well elevations.
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3.3 GROUNDWATER SAMPLING

As specified In the Work Plan, all new groundwater monitoring wells
(MW-10 through MW-16) and groundwater monitoring wells MW-2 and MW-3 were
sampled twice. In addition, previously existing groundwater monitoring
wells MW-1 and MW-4 through MW-9 were sampled once during the first round
of groundwater sampling to Initiate the PADER-requlred quarterly ground-
water monitoring program In the pickle liquor handling area. The first
round of groundwater sampling was conducted on August 29 and 30, 1989.
The second round of groundwater sampling was conducted on September 28,
1989.

Prior to collecting groundwater samples* total well depth and depths to
the top of the water columns were measured and recorded* and the volume
of water 1n each well was calculated and recorded. All wells, except
MW-13 and MW-15, were purged of a minimum of approximately three well
volumes prior to groundwater sampling with either a peristaltic pump or
PVC bailer. Approximately two well volumes of groundwater were purged
from wells MW-13 and MW-15 prior to sample collection.

During the pumping of each well, the pH, specific conductance, and
temperature of the groundwater were measured. Field data sheets are
provided In Appendix C. All purge water was placed In sealed 55-gallon
drums for subsequent disposal by Christiana. All downhole purging equip-
ment was decontaminated 1n accordance with the QA/QC Plan contained In
Appendix B of the Work Plan.

Groundwater sampling was conducted using laboratory cleaned, dedicated,
2-Inch outside diameter (OD) Teflon bailers. Groundwater samples were
collected, handled, stored, and transported In accordance with QA/QC pro-
tocols contained In Appendix B of the Work Plan. All Chaln-of-Custody
documentation Is provided 1n Appendix D of this report. Quality Control
samples, trip blanks, field blanks, and duplicates were collected and
submitted for analyses according to the protocols outlined In the QA/QC
document referenced above.

Al1 groundwater samples col 1ected dur1ng both rounds of groundwater
sampl1ng were submltted to the BCM Laboratory 1 n Norr1stown, Pennsy1 -
vanla, for analysis.

-*ta



r

r

i
i
i
1
i
i
L
L
L
L
L

BCM
s*~

'f- 4.0 RESULTS OF INVESTIGATION

4.1 SOIL SAMPLE ANALYTICAL RESULTS

o£ 24 41 scrcifrfoM"* »«?)•» were collected during the period from
August 1 through 18, 1989. In addition, two duplicate soil samples, four
field blank samples, and three trip blank samples were collected and sub-
mitted for laboratory analyses. All samples were analyzed for purgeable
halocarbon volatile organic compounds (VOCs) by gas chromatography (GO.
Laboratory analytical results for all compounds detected at or above
their respective analytical method detection limits are summarized In
Table 4. All quality control trip blank and field blank analytical
results are summarized 1n Table 5. Laboratory analytical data sheets are
contained In Appendix E.

VOCs detected 1n soil samples collected at Bishop Tube Included the
fol

- Bromodlchloromethane
- Chloroform
- 1,l-D1chloroethane
- 1,2-D1chloroethane
- trans-1,2-D1chloroethene
- Tetrachloroethene (PCE)
- 1,1,1-Trlchloroethane (TCA)
- Trlchloroethene (TCE)

Methylene chloride, detected In many of the soil samples, was also detec-
ted 1n field blank and trip blank samples. Methylene chloride 1s a
common laboratory contaminant and does not appear to be attributable to

te soil conditions. Total VOC concentrations detected In the soil
samples ranged from below the method detection limit 1n samples MW-10A
(1.5) and MW-12 (1.5) to a high of greater than 85.5 milligrams per
kilogram (mg/kg) 1n soil sample B-5 (3.5).

It should be noted that the VOC levels In the six samples from borings
B-5 and B-6 were unable to be quantified by the laboratory and were
reported at levels greater than the maximum Instrument detection limit
for each of the analyses. Reanalysls of the samples was attempted;
however, the results of the reanalysls were anomalously low, suggesting
that most of the VOC contaminants In the sample had volatilized out of
the soil sample prior to the reanalysls. A description of the procedures
utilized by the laboratory to analyze these samples Is provided In a BCM
Interoffice correspondence contained In Appendix F.

10
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4.2 GRQUNDMATER SAMPLE ANALYTICAL RESULTS

The groundwater sampling program conducted at Bishop Tube consisted of
two separate rounds of monitoring well sampling. The first round of
groundwater sampling was conducted on August 29 and 30, 1989, and
Included collecting samples from monitoring wells MW-1 through MH-16.
The second round of groundwater sampling was conducted on September 28,
1989, and Included obtaining samples from monitoring wells MH-2 and MW-3
and MW-10 through MW-16.

All groundwater samples obtained In the first round In August were
analyzed for pH and specific conductance. Groundwater samples collected
from wells MH-1 through MH-9 were also analyzed for fluorlde, nitrate,
chromium, copper, and nickel to satisfy the quarterly groundwater moni-
toring requirements In the NPDES-permltted cooling water discharge area
at the east end of the plant. All groundwater samples and QA/QC samples
were analyzed for VOCs. Laboratory analytical results for all compounds
detected at or above their respective analytical method detection limits
are presented 1n the following tables: August 29 and 30 groundwater
samples 1n Table 6, August 29 and 30 QA/QC samples 1n Table 7, September
28 groundwater samples In Table 8, and September 28 QA/QC samples in
Table 9.

Hhere applicable, the Maximum Contaminant Levels (MCLs) established by
the U.S. Environmental Protection Agency (ERA) for the respective contam-
inants In drinking water are listed on the tables. All laboratory analy-
tical data sheets are presented 1n Appendix E.

4.2.1 August 29 and 30. 1989. Sample Analytical Results

VOCs detected 1n the groundwater samples collected on August 29 and 30
Included the following:

- Chloroethane
- 1,1 Dlchloroethane
- 1,2 Dlchloroethane
- 1,1 Dlchloroethene
- Methylene Chloride
- Tetrachloroethene (PCE)
- trans-1,2-D1chloroethene
- IJ.l-THchloroethane (TCA)
- Trichloroethene (TCE)
- Vinyl Chloride

Total VOC concentrations ranged from not detected above the method detec-
tion li m i t of 1 mlcrogram per liter (ug/1) In background monitoring well
MW-1 to a high of 202,607 ug/1 1n well MW-3. Each well In which VOC com-
pounds were detected contained one or more VOC compounds at levels above
the MCLs established for the respective VOC 1n drinking water. No VOCs
were detected In the QA/QC blanks.

11
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Fluorlde concentrations ranged from less than 0.1 mg/1 In MW-1 to a high
of 14.1 mg/1 1n MW-4. Fluorlde was above Its MCL of 4.0 mg/1 In moni-
toring wells MW-4, MW-5, MW-6, and MH-7.

Nitrate concentrations ranged from a low of 0.099 mg/1 In MN-5 to a high
of 7.13 mg/1 In MW-4. Nitrate was not detected above Its MCL of 10 mg/1
In any of the wells.

The low (more acidic) pH of 5.83 standard units (S.U.) was detected 1n
sample MW-7 and the high (more basic) pH of 7.34 S.U. was detected 1n
sample MW-1 3. A secondary MCL has been established for pH and ranges
from 6.5-8.5. pH was below (more acidic) the secondary MCL In monitoring
wells MW-1, MW-4, and MW-7.

Specific conductance ranged from 95 mlcromhos (umhos) In MW-1 to 4,600
umhos 1n MW-5. No MCL has been established for specific conductance In
drinking water.

Chromium levels ranged from below the method detection limit of 0.01 mg/1
to 0.220 mg/1 In sample MW-7. The MCL for chromium 1n drinking water 1s
0.05 mg/1 and was exceeded 1n monitoring well MW-7.

Copper levels ranged from below the method detection limits of 0.02 mg/1
to a high of 0.035 mg/1 In sample MW-1. Copper has a secondary MCL of
1.0 mg/1 which was not exceeded In any of the samples.

Nickel levels ranged from below the method detection limits of 0.04 mg/1
to a high of 0.269 mg/1 In MW-4. An MCL has not been established for
nickel tn drinking water.

4.2.2 September 28. 1989. Sample Analytical Results

The VOCs detected In the groundwater samples collected on September 28
were the same as those detected In the August 29 and 30 samples with the
exceptions that 1 ,2-dlchloroethane was not detected 1n the September
samples, and chloroform, undetected In the August samples, was detected
In the September analyses. Total VOC concentrations ranged from a low of
348 ug/1 In sample MW-10A to a high of 684,890 ug/1 In sample MW-3.
Selected VOCs were detected In all the samples at levels above their
respective MCLs. TCE and methylene chloride were detected In all field
QA/QC samples.

4.3 HYDRQGEQLOGIC ANALYSIS

The results of the groundwater Investigation Indicate that two aquifers
are present at the site and have both been Impacted by VOC contamination.
The shallow aquifer occurs 1n the unconsolldated soil and saprollte unit
and a deeper aquifer occurs In the Conestoga Limestone. A summary of the
monitoring well construction
presented In Table 10.

details and the monitored aquifers 1s

12
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Hater table elevation measurements were obtained prior to each ground-
water sampling event. A summary of the measured groundwater elevations
Is presented In Table 11, Groundwater flow In both aquifers Is to the
north-northeast and 1s shown In Figures 5 and 6. The lateral gradients
are approximately 0.15 ft/ft In the area of the highest levels of
groundwater contamination

The shallow and deep aquifers are evidenced by the difference In ele-
vation of the water table observed at well clusters at the site. Wells
monitoring shallow groundwater at each cluster generally have higher
water table elevations than wells monitoring groundwater occurrence In
the bedrock aquifer at each cluster. The elevation difference between
the two aquifers Indicates that the aquifers are not In equilibrium.

The vertical hydraulic gradients were determined at well cluster loca-
tions where wells exist that monitor the two different aquifers. An
analysis of vertical gradients Is summarized 1n Table 12. The results of
this determination Indicate that a downward vertical gradient exists at
three of the four well cluster locations. Well cluster MW-15/MW-16
Indicated an upward vertical gradient.

The upward vertical gradient at well cluster MW-15/MH-16 may be resulting
from the void encountered In MW-15 during drilling. The void maybe con-
nected to areas hydraullcally upgradlent of the well and the water levels
being measured 1n the well may be representative of hydraulic conditions
1n the upgradlent areas.

Well cluster MW-13/MW-14, located hydraullcally downgradlent of the site,
and approximately 250 feet west of well cluster MW-15/MW-16, had a down-
ward hydraulic gradient. The discrepancy between the vertical hydraulic
gradients prevents a determination of groundwater gradients In the off-
slte area- This discrepancy also emphasizes the heterogeneities present
In the fractured and solution channel-bearing limestone aquifer.

13
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f 5.0 DISCUSSION OF RESULTS

The results of the soil and groundwater Investigation Indicate that ele-
vated levels of VOCs are present In onslte soils and In onslte and off-
site groundwater.

5.1 SOIL SAMPLING RESULTS

\ \
Generally, the detected levels

of VOC contamination Increased with Increasing depth, suggesting that
VOCs may have migrated upward Into the soils after volatilizing from VOC
contaminated groundwater.

The highest levels of VOCs detected In soils by headspace and laboratory
analyses were In Borings B-5, B-6, B-10, B-ll, and B-12. Borings B-5 and
B-6 were drilled adjacent to the aboveground solvent storage tank. The
locations of these soil borings were selected based on the results of the
soil vapor survey (SVS) that was conducted 1n this area In October 1988.
The soil sample analyses support the findings of the SVS which Identified
the tank as a potential source for the VOC contamination In soil and
groundwater.

Borings B-10. B-ll, and B-12 were drilled In the vicinity of the degrea-
ser Inside the building. Samples B-ll (6.5) and B-12 (4.5) contained the
highest levels of total VOCs detected In soil In this study (3,367 and
157 mg/kg, respectively). These soil sample analytical results Indicate
that the degreaser tank 1s a likely source of VOC contamination In
groundwater and soil at this site.

5.2 GRQUNDHATER SAMPLING RESULTS

The groundwater sample analytical results Indicate the presence of VOCs
1n groundwater In all wells except the background well (MH-1K Specific
VOCs were detected In all wells at levels above their respective MCLs.
The downgradlent extent and the vertical extent of the contaminant plume
have not been determined. Thf V80 liiuiilumliiuiii uluini uppi**i tm tsaad̂ to
the-Hot Ilium anU uilylnalu

< > The VOC contaminant plume Is shown In Figures
7 and 8 for the August 29 and 30 and the September 28 sampling events,
respectively.

The VOC plume appears to be oriented slightly to the east of the ground-
water flow direction which 1s to the north northeast. The difference
between groundwater flow direction and contaminant distribution may be
the result of heterogeneities 1n the Conestoga

14
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5.0 DISCUSSION OF RESULTS

The results of the soil and groundwater Investigation Indicate that ele-
vated levels of VOCs are present In onslte soils and In onslte and off-
site groundwater.

5.1 SOIL SAMPLING RESULTS

The soil sample analytical results Indicate that VOC contamination 1s
present 1n nearly all soils at the site. Generally, the detected levels
of VOC contamination Increased with Increasing depth, suggesting that
VOCs may have migrated upward Into the soils after volatilizing from VOC
contaminated groundwater.

The highest levels of VOCs detected In soils by headspace and laboratory
analyses were In Borings B-5, B-6, B-10, B-ll, and B-12. Borings B-5 and

t^_ B-6 were drilled adjacent to the aboveground solvent storage tank. The
^~" locations of these soil borings were selected based on the results of the

soil vapor survey (SVS) that was conducted In this area 1n October 1988.

I The soil sample analyses support the findings of the SVS which Identified
the tank as a potential source for the VOC contamination 1n soil and
groundwater.

Borings B-10, B-ll, and B-12 were drilled In the vicinity of the degrea-
ser Inside the building. Samples B-ll (6.5) and B-12 (4.5) contained the
highest levels of total VOCs detected 1n soil 1n this study (3,367 and
157 mg/kg, respectively). These soil sample analytical results Indicate
that the degreaser tank 1s a likely source of VOC contamination in
groundwater and soil at this site.

5.2 GROUNDHATER SAMPLING RESULTS

The groundwater sample analytical results Indicate the presence of VOCs
1n groundwater 1n all wells except the background well (MH-1). Specific
VOCs were detected in all wells at levels above their respective MCLs.
The downgradlent extent and the vertical extent of the contaminant plume
have not been determined. The VOC contaminant plume appears to trend to
the northeast and originates from the aboveground solvent storage tank
and degreaser tank areas. The VOC contaminant plume 1s shown 1n Figures
7 and 8 for the August 29 and 30 and the September 28 sampling events,
respectively.

The VOC plume appears to be oriented slightly to the east of the ground-
water flow direction which is to the north northeast. The difference
between groundwater flow direction and contaminant distribution may be
the result of heterogeneities 1n the Conestoga

14
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Limestone aquifer. The Conestoga Limestone aquifer has numerous dissol-
ution channels and fractures which act as the primary conduits for
groundwater flow 1n the aquifer. The orientation of these conduits 1n
the rock strata will effect the groundwater and contaminant flow direc-
tion.

The most prevalent VOCs detected In groundwater were TCE and TCA and
their degradation products. TCE was consistently the VOC detected at the
highest levels In the well samples followed In concentration by TCA and
trans-1,2-d1chloroethene. TCE and TCA are both heavier than water and
will tend to sink In the aquifer when released as product. Trans-1,2-
dlchloroethene Is slightly lighter than water and will tend to float on
water when released as product. TCE, TCA, and trans-1, 2-d1chloroethene
have relatively low solubilities ranging from approximately 0.1 percent
(TCE) to 0.63 percent (trans-1,2-d1chloroethene).

The highest levels of VOCs detected 1n groundwater 1n both aquifers In
both sampling events were at the well cluster MW-2/MW-3 which Is located
adjacent to the aboveground solvent storage tank. Monitoring well MH-2
monitors the uppermost portion of the Conestoga Limestone aquifer and
monitoring well MW-3 monitors the unconsolldated aquifer above 1t. The
results of both sampling rounds Indicated that the shallow aquifer con-
tains significantly higher levels of VOCs than the deeper limestone
aquifer. Three other well clusters are situated In the vicinity of the
plant and are at greater distances from the potential source area.
Sample analytical results from well clusters MW-15/MW-16 and MH-8/MW-9
determined that the deep wells monitoring the rock aquifer have higher
levels of VOCs than the shallow wells monitoring the unconsolldated
aquifer. These results are consistent with the concept that the contam-
inants have migrated Into the deeper rock, aquifer and impacted the
downgradlent well clusters MN-15/MH-16 and MW-8/MW-9.

The well cluster MW-13/MW-14 showed Inconsistent results between the two
sampling rounds. The deep well (MW-13) monitoring the rock aquifer con-
tained higher levels of total VOCs than the shallow well (MW-14) moni-
toring the unconsolldated aquifer 1n the August sampling. Lower levels
of total VOCs were detected In the deep well than 1n the shallow well In
the September sampling. These results suggest that the samples may have
been mis labeled. The VOC levels In these wells wi 11 be confirmed by
samp- ling and analyses to be conducted in subsequent phases of the
Investl- gatlon.

The results of the quarterly monitoring of groundwater wells in the vic-
inity of the NPDES-permltted cooling water discharge area detected fluo-
rlde and chromium at levels above their respective MCLs 1n selected
wells. Continued quarterly monitoring of these wells will determine If
the levels of these contaminants will decrease with time as expected by
the re: r of the sump 1n the shop, the suspected source area for these
contami its in groundwater.

15
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The secondary MCL for pH was exceeded In MW-1, MW-4, and MW-7. MW-1 is
situated hydraullcally upgradlent of the site and monitors the rock
aquifer. MW-1 contained the lowest pH measurement which Indicates that
groundwater in the W1ssah1ckon Formation may be naturally more acidic
than groundwater In the Conestoga Formation.

5.3 HYDROGEOLOGY

The Information obtained from the hydrogeologlc investigation indicates
that contaminated groundwater 1s apparently migrating from the above-
ground solvent storage tank and degreaser tank areas towards the north-
east. The analysis of vertical hydraulic gradients Indicates that a
downward vertical hydraulic gradient exists In the vicinity of the source
areas at the plant. This analysis concurs with the groundwater analy-
tical results from the offslte well clusters which document the presence
of higher levels of VOCs in the Conestoga Limestone aquifer than 1n the
unconsolidated aquifer. This analysis further indicates that contamin-
ation appears to be entering the limestone aquifer in the vicinity of the
source areas and 1s migrating to the northeast through the rock aquifer.
Lower levels of VOC contamination exist 1n the shallow aquifer and are
migrating offslte to the northeast.

The release of TCE or TCA solvent product Into the aquifer may have
resulted In the occurrence of a discrete body of solvent product In the
aquifer. These solvents are more dense than water and have relatively
low solubilities, which w i l l cause the body of solvent to migrate down-
ward in the aquifer as 1t solubilizes. The primary control over flow 1n
the limestone aquifer Is the occurrence of solution channels and frac-
tures; therefore, the rate of migration of the solvent product (dense
non-aqueous phase liquid or DNAPL) or the dissolved solvent In ground-
water w i l l be primarily controlled by the occurrence and Interconnection
of fractures and solution channels In the vicinity of the source areas.
No estimates on the rate of migration of the contaminant plume can be
developed without conducting aquifer testing.

16
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6.0 CONCLUSIONS

The results of the Phase I Investigation determined that VOCs are present
In groundwater at levels above their respective MCLs for drinking water.
A VOC contaminant plume exists In the groundwater extending to the north-
east from the plant. The apparent sources of the VOC contaminant plume
are the aboveground solvent storage tank and the degreaser tank. VOC
contamination exists In both the shallow unconsolldated soil aquifer and
the deeper (Conestoga Formation) aquifer. The depth and downgradlent
extent of the contamination 1n the aquifer can not be determined without
additional aquifer characterization.

Soil sample analytical results Indicate the presence of VOCs In soil 1n
the vicinity of the aboveground solvent storage tank and the degreaser.
In general, the highest levels of soil contamination are found at depth
near the groundwater surface Indicating that the volatilized VOCs may
have ml grated upward 1 nto the sol 1 from contamlnated groundwater. The
highest levels of VOC contamination In soils was observed In borings
drilled adjacent to the aboveground solvent storage tank and degreaser
tank.

Fluorlde and chromium were detected above their respective MCLs In
groundwater In the vicinity of the NPDES-permltted cooling water dis-
charge location. Continued quarterly monitoring of groundwater qualIty
In this area will enable an evaluation of the effectiveness of repairing
the sump, the suspected source of the fluorlde contamination In ground-
water.

17
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7.0 RECOMMENDATIONS

BCM recommends that additional Investigations be conducted and that Phase
II - Aquifer Testing be Implemented to enable Christiana to proceed with
remediation of onslte VOC contamination In groundwater. The additional
investigations should Include the following:

^1 - Conducting a tracer test on the solvent handling areas to
characterize the Integrity of the solvent handling apparatus

f (I.e. storage tank, piping, and degreaser tank)

- Conducting a well records search In the vicinity of the site
. to Identify potential groundwater users and downgradlent
1 water qualIty

- Implementing a dr i l l i n g and sampling Investigation to delln-
4 eate downgradlent (offslte) and vertical extent of VOC con-
l tamlnatlon In the aquifer.

- Incorporating the results of the above tasks Into an Invest-
igation of possible risk-based cleanup levels applicable to
this site

BCM recommends that Christiana proceed with Phase II: Aquifer Testing of
the June 1989 Groundwater Remediation Hork Plan to expedite remediation
of the highest levels of VOC contamination detected 1n onsite groundwater
concurrent with the additional Investigations defined above.

18
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TABLE 1

SUMMARY OF OVA SOIL SAMPLE HEAD SPACE ANALYSES*

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample I.D.**

MW-10 (0-2)
(2-4)

B-5 (0-2)
(2-4)
(4-6)
(6-8)

B-6 (0-2)
(2-4)
(4-6)

B-7 (0-2)
(4-6)
(10-12)

B-8 (0-2)
and (4-6)
MW-11 (8-10)

(12-14)
(14-16)

(16-17.5)

MW-12 (0-2)
(2-4)
(4-6)
(6-8)
(8-10)
(12-14)
(14-16)
(16-18)
(18-20)

Reading (PPM)***

140
30

90
>1000
>1000
300

600
——
120

1
8
60

NIR
NIR
2

NIR
NIR
NIR

NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
NIR
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TABLE 1 (Continued)

Sample I.D.

Notes:

Reading (PPM)***

B-9

MW-14

B-10

B-ll

B-12

(0-2) •
(6-8)

(10-12)
(12-14)
(20-22)

(5-7)
(10-12)

(0-2)
(3-5)
(5-7)

(9-11)
(11-13)
(13-15)

(0-2)
(3-5)
(5-7)

(9-11)
(13-15)
(15-17)

(3-5)
(5-7)
(7-9)

2
1

300
20

2

NIR
NIR

10
8
6

NIR
NIR
NIR

250
>1000
>1000

160
>1000
>1000

>1000
>1000

45

**
* * *

NIR

Source

Summarized from Field Log Book
Boring Number (depth of sample In feet)
All readings obtained using portable
flame ionization vapor analyzer
No Instrument Response

BCM Engineers Inc. (BCM Project No. 00-6471-01)
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r TABLE 2

SUMMARY OF SOIL BORING AND STREAM BED ELEVATIONS

F CHRISTIANA METALS CORPORATION
1 BISHOP TUBE FACILITY

FRAZER, PENNSYLVANIA

Boring/Stream Elevation
Location (1n feet, referenced to NGVD 1929)

B-5
B-6
B-7
B-9
Stream 1
Stream 2
Stream 3

384.48
384.35
384.05
383.07
358.50
368.90
378.20

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01).
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\ TABLE 3

SUMMARY OF MONITORING WELL ELEVATION SURVEY *

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well
No.

MW-1
MW-2
MW-3
MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MH-10
MH-H
MW-1 2
MW-1 3
MW-1 4
MW-1 5
MW-1 6

Notes:

NM = Not

Ground

423.86
384.00
383.94
386.74
387.24
387.48
396.96
388.09
382.81
384.56
384.00
383.15
373.45
373.18
367.94
367.91

measured.
a. Elevations are references
b. MW-9was not constructed

Elevation (feet)3
Top Inner
Casing

424.21
384.37
384.66
387.08
387.89
388.48
398.69
384.14
NMb

383.87
383.42
382.46
374.83
374.30
369.68
369.80

to the NGVD 1929.
with an Inner casing. Thi

Top Outer
Casing

424.66
384.72
385.04
387.52
388.45
388.64
399.20
384.31
384.10
384.54
384.03
383.15
375.21
375.08
370.07
370.20

s well 1s an open
rock well. Depth to water was measured from the top of the steel
casing.

* Well Elevations Surveyed by James M. Stewart, Inc.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 4

SUMMARY OF AUGUST 1989 SOIL SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number:

Volatile Organic Compounds jVOCsJ

Bromodi chlorome thane

1 , 1-Dichloroethane

1 ,2-Dichloroe thane

1 ,1-Dichloroethene

Methylene Chloride

1,1, 1-Trichloroe thane

Trichloroethene (TCE)

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

MW-10A3
1.5

08/01/89
923863

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

<0.0114

B-5a
1.5

08/01/89
923864

<0.0141

<0.0141

<0.0141

>0.2

<0.0141

>0.0141

>2.0

B-5a
3.5

08/01/89
923865

>4.q
>1.0

<0.116

>20

>0.5b

>40

>20

B-5a
4.5

08/01/89
923866

>0.1

>1.0

XMI&

>20

>1.0b

>50

>10

B-5a
6.5

08/01/89
923867

>0.5

>1.0

<0.116

>3.0

>0.1b

>4.0

>8.0

B-6a
1.5

08/01/89
923868

<0.115

>3.0

<0.115

>10

>0.2b

>5.0

>10

B-6a
5.5

08/01/89
923869

<0.118

>0.7

<0.118

>10

>0. lb

>5.0

>10

Total VOCs mg/kg NO >2.2 >85.5 >82.2 >16.7 >28.2 >25.8



TABLE 4 (Continued)

Sampling Location:
Sample Depth:
Sampling Date:
BCM Sample Number: Units

MW-11 HW-11 B-7 B-7 B-7 (Dup) B-7
1.5 9.5 1-5 10.5 10.5A 13.0

08/02/89 08/02/89 08/02/89 08/02/89 08/02/89 08/02/89
924150 924151 924152 924153 924154 924155

Volatile Organic Compounds tVOCsl

Chloroform

1,1-Oichloroethene

Methylene Chloride

1,1,1-Trichloroethane

Trichloroethene (TCE)

Total VOCs

mg/kg

ing/kg

mg/kg

mg/kg

mg/kg

<0.0116

<0.0116

0.0301C

<O.OI16

<0.0116

0.0301

<0.0117

<0.0117

0.0281C

<0.0117

0.0223

0.0504

<0.0116

<0,0116

0,0337C

<0.0116

<0.0116

0.0337

<0.0119

0.0705

0.0311C

<0.0119

<0.0119

0.1016

<0.0117

0.0420

0.0350C

<0.0117

0.219

0.2960

0.582

0.0481

<0.0134

0.728

0.781

2.139
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TABLE 4 (Continued)

Sampl ing Location:
Sample Depth:
Sampl ing Date:
BCM Sample Number:

MW-12
1.5

08/03/89
Units 924156

MW-12
7.5

08/03/89
924157

MW-12
15.0

08/03/89
924158

B-9
1.5

08/03/89
924159

B-9
7.5

08/03/89
924160

B-9(Dup)
7.5A

08/03/89
924161

B-9
10.5

08/03/89
924162

Volatile Organic Compounds (VOCsl

Chloroform

Methylene Chloride

trans-1,2-Dichloroethene

1,1,1-Trichloroethane

Trichloroethene (TCE)

Total VOCs

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

<0.0)15

<0.0115

<0.0115

<0.0115

<0.0115

<0.0124

<0.0124

<0.0124

<0.0124

0.0136

0.0237

<0.0158

<0.0158

0.117

0.758

<0.0118

<0.0118

0.0662

<0.0118

0.0225

<0.0117

<0.0117

0.0653

<0.0117

<0.0117

<0.0115.

<0.0115

0.229

<0.0115

0.0311

NO 0.0136 0.8987 0.0887 0.0653 0.2601

0.0763

0.0157C

0.0182

CO.0121

0.0702

0.1804
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4 (Continued)

Sampl ing Location:
Sample Depth:
Sampl ing Date:
BCM Sample Number:

Volatile Orqanic Compounds (VOCs)

1 , 1-Oichloroethene

Methylene Chloride

Tetrachloroethene {PCE)

1 ,1 , 1-Trichloroe thane

Trichloroethene (TCE)

Total VOCs

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

B-10
1.5

08/18/89
926125

<0.0117

<O.Q117

<0.0117

<0.0117

1.03

1.03

B-10
6.5

08/18/89
926126

<0.0116

<0.0116

<0.0116

<0.0116

<Q-v-"6
<0.0116

B-ll
1.5

08/18/89
926127

<0.0119

<0.0119

<0.0119

<0.0119

0.0226

0.0226

B-ll
6.5

08/18/89
926128

3*.«

1.44

10.2 *

36.0

3260 '

3367

B-12
4.5

08/18/89
926129

<1.15

<1.15

<1.15

<1.15

131

157

B-12
6.5

08/18/89
926130

<0.0605

0.357

<0.0605

<0.0605

6.99

7.347

Notes:

NO = None detected.

a. Peak areas for these samples were outside of the calibration curve,
consequently, a quantitative value could not be determined (see Appendix F).

b. Compound also detected in the field blank dated 08/01/89.

c. Compound also detected in the trip blank dated 08/01/89.
This trip blank is associated with the 08/02/89 samples.

Source: BCM Engineers Inc. {BCM Project No. 00-6471-01)



TABLE 5

SUMMARY OF SOIL QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampling Date:
BCM Sample Number:

Trip Blank
07/31/89

Units 923870

Field Blank
08/01/89
923871

Trip Blank
08/01/89
924163

Field Blank
08/02/89
924164

Field Blank
08/03/89
924165

Trip Blank
08/17/89
926131

Field Blank
08/17/89
926132

Volatile Organic Compounds (VOCsla

Methylene chloride ug/1 5.6 2.1

Notes:

a. With the exception of methylene chloride, no other VOCs were detected in these samples.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 6

SUMMARY OF AUGUST 29 AND 30, 1989 GROUNOWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampl ing Location:
Sample ID:
Sampl ing Date:
BCM Sample Number:

Volatile Organic Compounds fVOCs)

1 , 1-Dichloroethane
1 ,2-Dichloroethane
1 , 1-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1 ,2-Dichloroethene
1 , 1 ,1-Trichloroe thane
Trichloroethene ( T C E )
Vinyl Chloride

Total VOCsd

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
5.0
7.0

NL
NL
NL

200
5.0
2.0

NL

MW-1
Unf iltered
08/29/89

927566

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

ND

MW-1 MW-2 MW-3
Fi 1 tered Unf i 1 tered Unf i 1 tered
08/29/89 08/30/89 08/30/89

927571 927720 927721

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

157
1,050 *

611 *
10.9
85.6

685
17,300 *
36,100 «

<1Q.O

56,000

14.0
<10.0
103 *
<10.0
124
236

3,130 *
199,000 -

<10.0

202,607

MW-4
Unf iltered
08/29/89

927567

11.2
<1 .0
5.5

<1.0
24.9

316
18.9

1110 *
42.2 "

1,529

MW-4
Filtered
08/29/89

927572

NT
NT
NT
NT
NT
NT
NT
NT
NT

NT

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specific Conductance

Metals

mg/1
mg/1

Stnd. Units
umhos

2.0-4.03

10.0 L
6.5-8.5b

NL

<0.1
0.789
5.93 *

95

NT
NT
NT
NT

NT
NT
NT
NT

NT
NT
NT
NT

14.1 *
7.13
6.28

500

NT
NT
NT
NT

Chromium
Copper
Nickel

mg/1
mg/1
mg/1

0.05
1.0b

NL

NT
NT
NT

<0.01
0.035

<0.04

NT
NT
NT

NT
NT
NT

NT
NT
NT

0.011
0.027
0.269
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TABLE 6 (Continued)

Sampl ing Location:
Sample ID:
Sampl ing Date:
BCM Sample Number:

Vp_]jtj_1e Organic Compounds (VOCs)

Chloroethane
1 , 1-Dichloroethane
1 , 1-Dichl oroethene
Tetrachloroethene {PCE)
trans-1 ,2-Di chl oroethene
1,1, 1-Tri Chloroethane
Trichloroethene {TCE)
Vinyl Chloride

Total VOCsd

Inorganic and PJiys.jc.al Parameters

Fluoride
Nitrate
pH-field
Specif ic Conductance

Metals

Chromium
Copper
Nickel

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1

mg/1
mg/1

Stnd. Units
umhos

mg/1
mg/1
mg/1

USEPA
MCL

NL
NL
7.0

NL
NL

200
5.0
2.0

NL

2.0-4.03

10.0 .
6.5-8.5b

NL

0.05
1.0b

NL

MW-5
Unfiltered
08/29/89

927568

3.3
16.6
<1 .0
<1 .0
18.5
<1 .0
<] .0
4.2 '

42.6

9.56 "
0.099
6.62

4,600

NT
NT
NT

MW-5
Fil tered

08/29/89
927573

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

<0.01
0.022
0.090

MW-6
Unfiltered
08/29/89

927569

<1.0
9.9
6.5

<1 .0
82.4
70.1

526 '
&_? *

704

8.02 *
1.67
6.58

710

NT
NT
NT

MW-6
Filtered
08/29/89

927574

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

0.01
0.021

<0.04

MW-7
Unfiltered
08/29/89

927570

<1.0
1.3

<1.0
<].0
49.3

2.5
78.9 *
<1-0

132

5.66 '
2.21
5.83 *

250

NT
NT
NT

MW-7
Fil tered
08/29/89

927575

NT
NT
NT
NT
NT
NT
NT
NT

NT

NT
NT
NT
NT

0.220"
<0.02
0.251



TABLE 6 (Continued)

Sampl ing Location:
Sample ID:
Sampl ing Date:
BCM Sample Number:

Volatile Organic Compounds (VOCs)

Cnloroethane
1 ,1-Otchloroethane
} , 1-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1 ,2-Di chl oroethene
1 .1 ,1-Tri chl oroe thane
Trichloroethene (TCE)
Vinyl Chloride

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

USEPA
MCL

NL
NL
7.0

NL
NL
NL

200
5.0
2.0

MW-8
Unf iltered
08/29/89

927714

16.6
3.2

37.7 "
1.6
9.3

803
399 *

2,860 "
86.8 *

MW-8
Filtered

08/29/89
927717

NT
NT
NT
NT
NT
NT
NT
NT
NT

MW-8AC

Unf iltered
08/29/89

927715

<1.0
2.8

<1.0
1.1
9.2

798
395 "

2,750 "
60.8 *

MW-8AC

Filtered
08/29/89

927718

NT
NT
NT
NT
NT
NT
NT
NT
NT

MW-9
Unf iltered
08/29/89

927716

<1.0
20.6
63.3 *
2.4

14.9
482
621 •

4,130 *
14.4

t?.1---

MH-9
Filtered
08/29/89

927719

NT
NT
NT
NT
NT
NT
NT
NT
NT

Total VOCsd

Inorganic and Physical Parameters

Fluoride
Nitrate
pH-field
Specif ic Conductance

Metals

Chromium
Copper
Nickel

ug/1 NL

mg/1 2.0-4.03

mg/1 10.Ou
Stnd. Units 6.5-8.5b

umhos NL

mg/1
mg/1
mg/1

0.0!
1.0'

NL

4,217

1.11
0.327
6.91

440

NT
NT
NT

NT

NT
NT
NT
NT

0.012
<O.Q2
<O.Q4

4,008

1.02
0.121
6.91

440

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04

5,349

2.57
0.106
6.98

450

NT
NT
NT

NT

NT
NT
NT
NT

<0.01
<0.02
<0.04
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TABLE 6 (Continued)

Sampl i ng
Sample ID
Sampling
BCM Sampl

Location:

Date:
e Number:

USEPA
Units MCL

MW-10
Unfiltered
08/30/89
927722

MW-11
Unfiltered
08/30/89

927723

MW-12
Unfiltered
08/30/89

927724

MW-13
Unfiltered
08/30/89

927576

MW-14A
Unfiltered
08/29/89

927577

MW-14BC

Unfiltered
08/29/89

927578

MH-15
Unfiltered
08/29/89
927579

MW-16
Unfiltered
08/29/89
927580

Volatile Organic Compounds (VOCs)

Chloroethane
1.1-Dichloroethane
1.2-Oichloroethane
1,1-Dichloroethene
Methylene Chloride
Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene (TCE)
Vinyl Chloride

Total VOCsd

Physical Parameters

pH-field
Specific Conductance

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1

NL
NL
5.0
7.0

NL
NL
NL

200
5.0
2.0

NL

Stnd. Units 6.5-8.5b

umhos NL

1.4

o!o

4.6
84.2
93.8

184

NT
NT

<10.0
900
103 *
600 "

15.0
32.1

1^970
20,700 *

100 "17
<10.0

41,420

NT
NT

<10.0
12.8

<10.0

14.8
14.7
85.9

540 "
3,940 "

<10.Q

4,608

NT
NT

23
110

3,470
10.600

<1.0
33.6
<1.0
10.0
<1.0

5

14,401

7.34
380

8.9

ie!e

12.5
287 *
666 *

991

6.95
430

7.3

U.2

10.6
323 "
751 -

53.8

564"«
1.8

39.3
570

7,800 «
44,400 *

1,105

6.95
430

53,429

7.13
610

18.6
419

41.8
140 *

7.4
169

2,340 *
4,580 *

7,716

7.18
380

Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level
ND = None detected.
NL = No USEPA MCL is listed.
NT = Not tested as part of this study.
* = Compound detected above USEPA MCL.
a. The MCL for fluoride ranges from 2 mg/1, the secondary MCL, to 4 mg/1.

This range of values depends on the average air temperature of the region.
b. This value is a secondary MCL.
c. Sample is a duplicate of the previous sample.
d. Total VOC values are rounded as appropriate.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 7

SUMMARY OF AUGUST 29 AND 30, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Samp!ing Date:
BCM Sample Number:

Volatile Organic Compounds

Units

Trip Blank Field Blank Trip Blank Field Blank
08/29/89 08/29/89 08/30/89 08/30/89
927581 927582 927725 927726

ND NO ND ND

Notes:

ND = No compounds detected.

Source: BCM Engineers Inc. {BCM Project No. 00-6471-01)
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TABLE 8

SUMMARY OF SEPTEMBER 28, 1989, GROUNOWATER SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sampl ing Location:
Sampl ing Date:
BCH Sample Number:

USEPA
Units MCL

MW— 2
09/28/89
930389

MW-3
09/28/89

930390

MW-10A
09/28/89

930391

MVMOB*
09/28/89

930392

Volatile Organic Compounds (VOCs)

1,1-Oichloroethane
1,1-Dichloroethene
Methylene Chloride"
Tetrachloroethene (PCE)
trans-1,2-Oichloroethene
1,1,1-Trichlor.oe thane
Trichloroethene (TCE)C

Vinyl Chloride

NL
7.0

NL
NL
NL

ug/1 200
ug/1 5.0
ug/1 2.0

ug/1
ug/1
ug/1
ug/1
ug/1

157
1,190

152
102
623

16,500
48,900

<10Q

<1,000
<1,000
2,160
<1,000
< 1,000
2,730

680,000
<1.0QO

Total VOCs1 ug/1 NL 67,624 684,890 348 367



TABLE 8 (Continued)

Sampling Location:
Sampl ing Date:
BCM Sample Number:

USEPA
Units MCL

MW-11
09/28/89
930393

MW-12
09/28/89
930394

MW-13
09/28/89
930395

MW-14
09/28/89
930396

MW-15
09/28/89
930397

MW-16
09/28/89
930398

Volatile Organic Compounds tVQCsl

Chloroethane
Chloroform
1,1-Dichloroethane
1,1-Dichloroethene
Methylene Ch1orideb

Tetrachloroethene (PCE)
trans-1,2-Dichloroethene
1,1,1-Trichloroethane
Trichloroethene ( T C £ ) C

Vinyl chloride

Total VOCsd

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

NL
100
NL
7.0

NL
NL
NL
200
5.0
2.0

<100
<100
711
884 «
237
<100

2,170
19,600 *
15,500 '

<100

NL 39,102

12.0
53.1

7^5
69.5
425 *

3,150 "
15.6

3,733

<10.0
<10.0
<10.0
22.6
19.2

<10.0
12.3

490 *
863 *
<1Q.O

1,407

<10.0
<10.0
35.9
229 "
16.7
31.3
140

3,930 *
13,800 *

OO.O

18,183

4.9
66.4
789 *

97^6
446

10,100 "
116,000 *

127,504

5.7

265'
103 *

3^0
110

1,320 '
1,144 «

2,951

Notes:

USEPA MCL = United States Environmental Protection Agency Maximum Contaminant Level,
NL = No USEPA MCL is l is ted.
* = Compound detected above USEPA MCL.
a. MW-10B is a duplicate of MW-10A.
b. The method blank contained 2.8 ug/1 of methylene chloride. This is equivalent

to 28 ug/1, 280 ug/1, and 2800 ug/1 in samples where the method detection limit
was <10.0 ug/1, <100 ug/1, and <1,000 ug/1, respectively. Methylene chloride
was also detected in the trip and field blanks at 1.2 ug/1.

c. TCE was detected in the trip and field blank at 12.7 and 3.5 ug/1, respectively,
d. Total VOC values are rounded off to at least three significant figures.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 9

SUMMARY OF SEPTEMBER 28, 1989, GROUNDWATER QA/QC SAMPLE ANALYTICAL RESULTS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Sample ID:
Sampl ing Date:
BCM Sample Number:

Volatile, Orgarpc Compounds (VOC$1

Methylene chloride3

Trichloroethene (TCE)

Units

ug/1

ug/1

Trip Blank
09/28/89

930399

1.2

12.7

Field Blank
09/28/89

930400

1.2

3.5

Notes:

a. The method blank contained 2.4 ug/1 of methylene chloride.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 10

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
AND MONITORED AQUIFERS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well
Identification

m*
"jjffjEffii-';',--*- '
yjjpgZto******

•MW-4 '
MW-5
MW-6
MW-7
MW-8
MW-9**
MW-10
MW-11
MW-12
MW-13
MW-14
MH-l̂ r̂
MN-l

<K

Depth
to base
of Well*

48 j
" 14 4

iSfc&̂ ttf ̂SBM̂  'fXr*yT3.5 t
20 f

20
20.66
19.8
18
63
15
16
21
37
15

însipKiUHM «M« *

Depth to
Top of
Rock*

13
13
9

_ —
—
— _
—
26
4

17
20
15
15
21
17

•«
Depth of
Monitored
Interval*

28-48
15-24
8-13.5
7-20

10-20
10.66-20.66
9.8-19.8
8-18
46-63
5-15
6-16
8-21
27-37
5-15
68-78
7-21

Elevation
of Top of
Rock
CAMSL)

371.00
370.94
377.74
——
——
——
——
356.81
380.56
367.00
363.15
358.45 .
358.18
346.94
350.91

Monitored
Aquifer

Rock
Rock
Unconsol idated
Rock
Unconsol idated
Unconsol idated
Unconsol Idated
Unconsol idated
Rock
Rock
Unconsol idated
Unconsol idated
Rock
Unconsol idated
Rock
Unconsol idated

Notes:
*
* * = Feet below grade.

- MW-9 is an open rock well.
AMSL = Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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TABLE 11

SUMMARY OF GROUNDWATER ELEVATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

Well Depth to Groundwater (feet)a Groundwater Elevat1on(feet)b
No. 8/29/89 & 8/30/89 9/28/89

MW-1 13.25 NM
MW-2 6.35 7.77
MW-3 6.10 7.51
NW-4 10.71 NM
MW-5 12.10 NM
MW-6 16.22 NM
MW-7 12.62 NM
MW-8 13.73 NM
MW-9 15.45 NM
MW-10 2.52 2.79
MW-11 9.01 8.64
MH-12 8.63 10.11
MW-13 10.32 13.29
MW-14 9.12 8.45
MW-1 5 * *
MW-16 7.18 5.55

Notes:

8/29/89 & 8/30/89 9/28/89

410.96 NM
378.02 376.60
378.56 377.15
376.37 NM
375.79 NM
372.26 NM
386.07 NM
370.41 NM
368.65 NM
381.35 381.08
374.41 374.78
373.83 372.35
364.51 361.54
365.18 365.68* *
362.62 364.25

* m An accurate water level measurement not available because the water
level 1s above the casing.

NM - Not measured.
a. Depth to water measured from the top of

electronic depth to water probes In all
open rock well and measurement was from
casing.

b. Elevations are referenced to the NGVD 1

the Inner well casing with
wells except MW-9 which Is an
top of protective steel

929.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)

L
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TABLE 12

VERTICAL FLOW GRADIENT COMPUTATIONS

CHRISTIANA METALS CORPORATION
BISHOP TUBE FACILITY
FRAZER, PENNSYLVANIA

f
i
i
i
i
i
i
L
L
L
L
L
I'

CLUSTER MW-2/MW-3

MW-2
MW-3

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

CLUSTER MW-8/MW-9

MW-9
MW-8

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Depth to
Center of

Well Monitored Water Table Elevation
Deoth Interval (AMSL)
(feet) (feet) 8/29/89 & 8/30/89 9/28/89

24 19.50 378.02 376.60
13.5 10.75 378.56 377.15

8.75 -0.54 -0.55

-0.54/8.75 - -0.0617

-0.55/8.75 - -0.0628

63 54.5 368.65 NM
18 13 370.41 NM

41.5 -1.76

-1 .76/41 .5 = -0.0424
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TABLE 12 (Continued)

CLUSTER MW-13/MW-14

MW-13
MW-14

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

CLUSTER MW-15/MW-16

MW-15*
MW-16

Difference

Vertical Gradient
8/29/89 & 8/30/89:

Vertical Gradient
9/28/89:

Depth to
Center of

Well Monitored
Depth Interval
(feet) (feet)

37 32
15 12

22

78 73
21 14

59

,

/:-,• -..

Water Table Elevation
(AMSL)

8/29/89 & 8/30/89

364.51
365.18

-0.67

-0.67/22 »

-4.14/22 »

369.68
362.62

+7.06

+7.06/59 -

+5.43/59 -

9/28/89

361.54
365.68

-4.14

-0.030

-0.188

369.68
354.25
+5.43

+0.119

+0.092

I
Notes:

* - Groundwater surface In MW-15 1s above the casing. Reported
groundwater elevation 1s actually the elevation of the top of the
Inner casing.

AMSL = Above mean sea level.

Source: BCM Engineers Inc. (BCM Project No. 00-6471-01)
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BCM Project No. 00-6471-01

2000 Feet

Figure 1
Site Location Map

North



BCM
CHRISTIANA METALS CORPORATION

BISHOP TUBE fiadJTY
Fraier, Pennsylvania

RUSH MOUNT OR LOCKNG
PROTECTIVE STEEL CASNG
WTTHST1CKUP
TOP PLUG WITH LOCK
PORTLAND CEMENT/BENTONITE QROUT

BENTONITE SEAL

4- PVC CASWG •

6-25' BOREHOLE

4' PVC WELL SCREEN (0.02" SIOT)

SAND PACK

BOTTOM PLUG

ROCK

NOT TO SCALE
BCM Projact No. 00-6471-01 Figure 3

Schematic Unconsolidated Aquifer
Monitoring Well Construction Diagram
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GHCXJfC SURWCE

8.5 - 0 HOLE DRILLED INTO
COMPETENT BEDROCK

CEMENT/BEMTONfTE GROUT

CB€NT/BENTC)NrTE GROUT

4'PVCCASING

TOP OF ROCK

6' LO STEEL CASWG
DRIVEN WTO ROCK

'̂  HOLE

BENTONITE SEAL

SAND PACK (*1)

4' PVCWELL SCREEN

BOTTOM PLUG

NOT TO SCALE
BCM Project No. 00-6471-01 Figure 4

Schematic Rock Aquifer
Monitoring Well Construction Diagram



Complaint Tracking System
•: Complaint Detail Report
,'^ Report Date: 03/23/1993

******************** complaint Information ******************************

Complaint Id: 4056
County: CHESTER

 By: 
 e C

Abbr Descr:
Long Descr:

Related Id: None
Municipality: EAST WHITELAND TWP
Date Received: 01/08/1993

Date Ack:

SUSPECTED CONTAMINATED SOIL IN REAR OF PROPERTY.
SOIL W/IN 6' OF HEADWATERS OF LITTLE VALLEY CREEK (CHESTER
CO. CONSERVATION GOING OUT NEXT WEEK); BUT SINCE SOIL IS
SUSPECTED OF CONTAMINATION, WANTED WM ALSO INVOLVED.

Location:

******************** complainant Information ****************************

Name:
Address:

Home Phone:
Work Phone:

****************** Responsible Party Information ************************ —

Name:
Company:

Address:

County:

BISHOP TUBE COMPANY

PO BOX 1189
RT 30 & MALIN RD
FRAZER, PA 19355
CHESTER

Home Phone:
Work Phone; (215)647-3450

Municipality: EAST WHITELAND TWP

******************** Response Information *******************************

Bureau: Waste Management Program
Complaint Type: Residual Waste

Date Resp. Assigned: 01/08/1993
Date First Response: 01/12/1993

Referred To:
Date Referred:

Date Due: 01/22/1993
Date Resolved: 02/01/1993

Comments:
Responsible Employee: APRIL FLIPSE
Responsible Supervisor: GARY BONNER
*************** investigation Information ****************************

Date Inv. Assigned:

Investigator Name:

Investigation Description:

Date Investigated: Type:

Violation(Y/N):

(b) (4)

(b) (4) (b) (4)



Complaint Tracking System
Investigation Report

Report Date: 03/23/1993

Complaint Id: 4056 Description: SUSPECTED CONTAMINATED SOIL IN
REAR OF PROPERTY.
Program: Waste Management Program
Complaint Type: Residual Waste

Investigator Name: 
Date Investigation Assigned: 01/08/1993 Date Investigated: 01/12/1993
Investigation Type: Site Visit Violation: No

Investigation Description:
SITE VISIT W/S. BROWN, TANKS, & STEPHANIE WOOLRIDGE, CCCONSERVATION
DISTRICT. SOILS FROM INDOOR FLOOR WORK, NO EVIDENCE OF CONTAMINATION.
WE ASKED FOR SOILS TO BE REMOVED FROM THE EDGE OF THE CREEK, STORAGE
CLOSER THAN SOFT, DAMS & WATERWAYS REG.; 2/1/93 UPDATE: SITE CLEAN, PILES
GONE.

\

(b) (4)



Complaint Tracking System ,,
Investigation Report

Report Date: 03/23/1993

•--•A
Complaint Id: 4056 Description: SUSPECTED CONTAMINATED SOIL IN
REAR OF PROPERTY.
Program: Waste Management Program
Complaint Type: Residual Waste

Investigator Name: 
Date Investigation Assigned: 01/08/1993 Date Investigated: 02/01/1993
Investigation Type: Site Visit Violation: No

Investigation Description:
SECOND VISIT SHOWS SOILS HAVE BEEN REMOVED

(b) (4)



Complaint Tracking System *
Complaint Detail Report
Report Date: 03/23/1993

******************** complaint Information ******************************

Complaint Id: 1048
County: OM
Entered By:  
Source:  C

Abbr Descr:
Long Descr:

Related Id: None
Municipality:
Date Received: 11/02/1992

Date AcJc: 11/02/1992

55 GALLON DRUMS ON SITE FOR A YEAR
BELIEVES FROM GROUNDWATER CLEAN-UP (DRILLING DONE AND FILLED
UP DRUMS); ANY UPDATE ON THIS SITE? OR IDEA WHEN THESE WILL
BE DISPOSED OF? CONTENTS?

Location:

******************** complainant Information ****************************

Name:
Address:

Home Phone;
Work Phone:

*********** nformation ************************

SUPERIOR TUBE
Name:
Company:

Home Phone:
Work Phone:

Address:

County: Municipality:

******************** Response Information *******************************

Bureau: Water Management Program
Complaint Type: Industrial Waste

Date Resp. Assigned: 11/02/1992
Date First Response: 11/03/1992

Date Due: 11/16/1992
Date Resolved: 11/03/1992

Referred To: EPA - SIBYL HINNANT (215) 597-9800
Date Referred: 11/06/1992

Comments:
Responsible Employee: ROBERT BAUER
Responsible Supervisor: ROBERT BAUER
*************** investigation Information ****************************

Date Inv. Assigned:

Investigator Name:

Investigation Description:

Date Investigated: Type:

Violation(Y/N):

(
b
) 
(
4
)

(b) (4)

(b) (4)
(b) (4)
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TETRA TECH, INC.
WELL SAMPLING LOG

PROJECT: Bishop Tube

WELL DESIGNATION: MW- 16

SAMPLE DESIGNATION: BSP-MW-16

VOLUME OF WATER TO BE REMOVED

(1) Depth to bottom of well
(from TOC) 21.90 ft

(2) Depth to water
(from TOC)

(3) Column of water
(#1 - #2)

(4) Casing Diameter

(5) Volume Conversion
(from table)

(6) Volume of Water
(#3 x #5)

(7) Number of volumes to
be evacuated

(8) Total volume to be
removed (#6 x #7)

Method of purging
(pump, bailer)

FIELD AN ALYSES

TIME

ORP

PH

CONDUCTIVITY

TEMPERATURE

8.10 ft

13.80 ft

4 in

.653 gal/ft

9.01 gal

3

27.0 gal

pump

" . • . - . . • . • • : • • • . - • !''^Q/

SHEET: 1 OF 1

PROJECT NO: T4231-10

DATE: 9/29/93

ANALYSES: VOC, Cyanide, and Total
& Dissolved Metals

VOLUME CONVERSION:

Casing Diameter Gallons/Feet

2" 0.163

4" 0.653

6" 1.469

8" 2.611

10" 4.08

START MID FINISH

1141 1155 1156

68 59 58

7.13 7.23 7.26

.402 .420 .439

13.5 14.0 13.8

TOTAL VOLUME PURGED: 30 gal. TIME: 1156

NOTES: 1141 - 2 gpm, water started clear, but changed to a light dark brown color, 1156 - well dry

LOGGED BY:

f:\arc3\4231\10aampl 093.log

(b) (4)



TETRA TECH, INC.
WELL SAMPLING LOG

PROJECT: Bishop Tube

WELL DESIGNATION: MW-1

SAMPLE DESIGNATION: BSP-MW-1

VOLUME OF WATER TO BE REMOVED

(1) Depth to bottom of well
(from TOC) 47.40 ft

(2) Depth to water
(from TOC)

(3) Column of water
(#1 - #2)

(4) Casing Diameter

(5) Volume Conversion
(from table)

(6) Volume of Water
(#3 x #5)

(7) Number of volumes to
be evacuated

(8) Total volume to be
removed (#6 x #7)

Method of purging
(pump, bailer)

FIELD ANALYSES

TIME

ORP

PH

CONDUCTIVITY

TEMPERATURE

TOTAL VOLUME PURGED: 65+

16.18 ft

31.22 ft

4 in

.653 gal/ft

20.39 gal

3

61.17 gal

pump

SHEET: 1 OF 1

PROJECT NO: T4231-10

DATE: 9/29/93

ANALYSES: VOC, Cyanide, and Total
& Dissolved Metals

VOLUME CONVERSION:

Casing Diameter Gallons/Feet

2" 0.163

4" 0.653

6" 1.469

8" 2.611

10" 4.08

START MID ; FINISH

0958 1005 1011

129 123 136

6.07 6.11 6.14

.096 .080 .087

11.7 11.8 11.8

gal. TIME: 1011

NOTES: 0953 - water clear and colorless, purge rate 5 gpm; 1011 - water clear and colorless.

LOGGED BY: (b) (4)



TETRA TECH, INC.
WELL SAMPLING LOG

PROJECT: Bishop Tube

WELL DESIGNATION: MW-2

SAMPLE DESIGNATION: BSP-MW-2

VOLUME OF WATER TO BE REMOVED

(1) Depth to bottom of well
(from TOC) 22.95 ft

(2) Depth to water
(from TOC) 8.23 ft

(3) Column of water
(#1 - #2) 14.72 ft

(4) Casing Diameter
4 in

(5) Volume Conversion
(from table) .653 gal/ft

(6) Volume of Water
(#3 x #5) 9.61 gal

(7) Number of volumes to
be evacuated 3

(8) Total volume to be
removed (#6 x #7) 28.83 gal

Method of purging
(pump, bailer) pump

, - : • , . • . . . • "*"$}
SHEETV 1 OF 1

PROJECT NO: T4231-10

DATE: 9/29^3

ANALYSES: VOC, Cyanide, and Total
& Dissolved Metals

VOLUME CONVERSION:

Casing Diameter Gallons/Feet

2" 0.163

4" 0.653

6" 1.469

8" 2.611

10" 4.08

FIELDANALYSES ; ;

START MTD FINISH

TIME 1517 1522 1527

ORP 08 -57 -66

pH 7.26 7.14 7.13

CONDUCTIVITY .450 .461 .467

TEMPERATURE 15.4 15.9 15.9

TOTAL VOLUME PURGED: 30 gal. TIME: 1527

NOTES: 1517 -3 gpm, water is clear light brown.

LOGGED BY: 

f:\arc3\4231\10\aampl093.hg

(b) (4)



TETRA TECH, INC.
WELL SAMPLING LOG

PROJECT: Bishop Tube

WELL DESIGNATION: MW-3

SAMPLE DESIGNATION: BSP-MW-3

VOLUME OF WATER TO BE REMOVED

(1) Depth to bottom of well
(from TOG) 14.00 ft

(2) Depth to water
(from TOC) 7.57 ft

(3) Column of water
(#1 - #2) 6.43 ft

(4) Casing Diameter
4 in

(5) Volume Conversion
(from table) .653 gal/ft

(6) Volume of Water
(#3 x #5) 4.2 gal

(7) Number of volumes to
be evacuated 3

(8) Total volume to be
removed (#6 x #7) 12.6 gal

Method of purging
(pump, bailer) pump

SHEET; 1 OF 1

PROJECT NO: T4231-10

DATE: 9/29/93

ANALYSES: VOC, Cyanide, and Total
& Dissolved Metals

VOLUME CONVERSION:

Casing Diameter Gallons/Feet

2" 0.163

4" 0.653

6" 1.469

8" 2.611

10" 4.08

FIELD ANALYSES

START MID FINISH

TIME 1600 1612

ORP -40 6

pH 7.56 7.40

CONDUCTIVITY .327

TEMPERATURE 17.5 17.6

TOTAL VOLUME PURGED: 8 gal. TIME: 1612

NOTES: 1600 - 2 gpm; 1602 - dry, 4 gal; 1609 - 1 gpm; 1612 - well dry. 4 gal.

LOGGED BY: 

f:\arc3\4231 \10aampl093.log

(b) (4)



TETRA TECH, INC.
WELL SAMPLING LOG

PROJECT: Bishop Tube

WELL DESIGNATION: MW-15

SAMPLE DESIGNATION: BSP-MW-15

VOLUME OF WATER TO BE REMOVED

(1) Depth to bottom of well
(from TOC) 79.45 ft

(2) Depth to water
(from TOC)

(3) Column of water
(#1 - #2)

(4) Casing Diameter

(5) Volume Conversion
(from table)

(6) Volume of Water
(#3 x #5)

(7) Number of volumes to
be evacuated

(8) Total volume to be
removed (#6 x #7)

Method of purging
(pump, bailer)

FIELD ANALYSES

TIME

ORP

pH

CONDUCTIVITY

TEMPERATURE

0.0* ft

79.45 ft

4 in

.653 gal/ft

51.9 gal

3

155.6 gal

pump

SHEET: 1 OF 1

PROJECT NO: T4231-10

DATE: 9f29/93

ANALYSES: VOC, Cyanide, and Total
& Dissolved Metals

VOLUME CONVERSION:

Casing Diameter Gallons/Feet

2" 0.163

4" 0.653

6" 1.469

8" 2.611

10" 4.08

* flowing over top of casing.

START MID FINISH

1236 1249

40 -16

7.19 7.14

.360 .359

13.4 13.0

TOTAL VOLUME PURGED: 66 gal. TIME: 1304

NOTES: 1236 - 5 gpm, water is clear
1253 - well dry, 20 gal. purged; 1301 -

and colorless; 1241 - water level dropped to level of pump, well dry, 31 gal;
started purging; 1304 - well dry, 15 gal; 66 gal. total.

LOGGED BY: 

f:\arcs\4231 \10bampl 093.bg

(b) (4)



APPROXIMATE SCALE,

APPROXIMATE PROPERTY LINE

HW-11
BSP-HW-02
BSP-UW-H B8P-MW-03

APPROXIMATE
LOCATION OF

FORMER DEQREASER
UNIT

BSP-SW-02
BSP-SED-O2
BSP-SED-04COOLING

WATER
DISCHARGE

POINT

STORAGE
SHED

BSP-SW-01
B8P-SED-01

CLOSED
IMPOUNDMENT

PARKING AREA

INDUSTRIAL PROPERTIES

LEGEND

FORMER SOLVENT STORAGE TANK PAD
MONITORING WELL AND NUMBER
SURFACE 'WATER/SEDIMENT SAMPLE
MONITORING WELL JPLE

BISHOP J>WQ

TETftA TECH, INC.

FIGURE 3
SAMPLE LOCATION PLAN
BISHOP TUBE COMPANY
FRAZER, CHESTER COUNTY
PENNSYLVANIA
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Pag* of

DATA SUPMART FORM I V O L A T I L E S 1

It* Mme b>SAc?

2.0 5 ̂»••

HATER SAMPLES
(M9/M

Sampling Dat«<a)i
To calculate saapla quaatitatipn liaUtt

(CRQL * Dilution Factcr)

RQL - Contract Required Quantitation Liait 8KB NARRATIVE FOR CODB DEFIHITZONB
r*vla«d O7/92



Tvj?>*g

DATA SUMMARY FORMI V O L A T I L B B 2

HATER SAMPLES

V^'V1
v -A v1

A%\V-< '

Sampling Dat«(a)t

CROl

10

If?^'

To cilculata BP*pL« quint ttatvon litiiti
<CRQL * Dilution factor)

ta*>U Ho.
Dilution Factor

location

COMPOUND

•1.2-DlcMorooroMiw

CN*A
I - C

\J A S t

1 C

C, .
1-c

CF

10 CU-1.3-0<cMoropropam
10
10

TrtcMorotthcn*
DlbroKDchlorojMthana

i.Soc 5

10
10

1,1.2-TrlcMorathan*
•••rucnt

Jfl_ Tram-1.3-PlchlaroDroaafM
10
10 4-Ntthyl -2-pmtanona
10 2-Ncxanona
10 •T«t racht or ot tfwna
10 1,),2,Z-Tttrachloro«tKam

10 Molu
10 •Chlorobcnnna
10 •Ethylbcnttna
10 •Styrtna
10 •Totat Kvlanta

CRQL * Contract R*quir*d Quantitntlon Li«it •Action L«v*l Exiata SEE NARRATIVE FOR CODE DEFINITIONS
07/92
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DATA SUMMARY FORMI V O L A T I L E S

HATER SAMPLES

Date(a)i
To calculate aavple quaatitatipo Haiti

(CRQL * Dilution r«ctcr>

CML

10
10
10

10
10
10

10
10
10
10
10
10

10
10
10

10
10

SaanlvHo.
Dilution Factor

Location

COMPOUND

ChloroBKthane
•roanaethane

•Vinyl CKlorld.
ChiorMthafc*

•flethyltna Oilorldt
Ac*tona
Carbon Otaulf Ida

•1.1-DlcMoroatham
1,1-Dlchloroathana

•Total 1.2-OlcMorMth*m
CMoroforn

•1,2-Olchloroctham
•2-lutanona
•1.1.1-TrlchlOTMthant
•Carbon Tatrachtorldi
Vinyl Acttata
•ronodlch lor OHM than*

C MA &
i - C

la^p-FA-

-^

<p
(£

ZT

A

^

Cj,

?>
^

-5

C M A H
\.O
?>Sf-Tfe-

BtAMC

-5

JL O

^^

T

^^

ft

5

RQL - Contract RatquirAd Quantltation Liaiit Action Exlata SEB NARRATIVE FOR CODE DEFINITIONS
revised 07/92
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Bit* Nfca.il

DATA SUMMARY FORMI V O L A T I L B S

WATER SAMPLES

Sampling Dat*<a)t q(zq/ct3
To c*lculat« •napla quintItat^on llnlti

(CRQL * Dilution r«c'or)

r tMfllt HO.

Dilution Factor
* Location

CML COMPOUND

10
to
10

10
10
10

10
10
to
10
10
10

10
10
10

10
10

•1.2-0 IchlorooroMfW
CI«-1.3-Dlchloroprop*M
frlcMorotthtn*
0 1 bronodi I orovBthane
1.1.2-frlchlortthom

•tcnicnt
TrwM-l.l-DlchloroDronan^
•roMofom
4-Mvthyl -2-pontonona
2-Mxonon*

• lot r «ch t orot thana
1 , 1 ,2,2-Tatrachlorottlunt

•folum.
*Chlorobani«m
•tthyl btnttfw
•Styrtna
•Total RvlanM

CNA tsO
l.C
?£f-f *-o >

F^L>>

Ĵ,L̂ ĴU.

CN/A c;~)
\. 0

^P-T?>~c\

Tfrvp

BtAMt

CRQL - Contract M*quir*4 Quantltatlon Liaiit •Action L*T«1 Exiata SEE NARRATIVE FOR CODE DEFINITIONS
r«vi«*d .07/92



( I

Sil« M

Ca»fc #

DATA 8UIMARY FORMl V O L A T X L E S

SOIL SAMPLES

Sampling Data<»i
To calculate sample quantisation Jiaiti

(CRQL * Dilution Factor) / ((100 - H aoj*ture)/100>

orat
to
10
10

10
10
10

10
10
10

10
10
10

10
10
10

10
10

SMpU Mo.
Dilution Factor

X KoUturo
Location

Chtoroatthant
•roaoMthant
vinyl cniorto*
Chlorotthana
Mtthytam Chlorfdt
Acctont
Carbon Olaulfldi
1,1-DlcMorottMn.
1.1-Dlcmorottlunf
Total 1,2-OlcMoroatMnt
Chlorofom
1,2-DfclilorottMnt
2-lutanont
1.1.1-TrlcnloroatlHvw
Carbon Utractilorioi
Vinyl Acotatt
Oroaodlcbl oraatttiant

CNJ^V-l

l.o
ZJo
?SP-Sc^-0*

0?STe£A

u

ff\

ft

CAJ ̂  ti 2.
t -0

21
R*iP-sFb-eL
^oyjNSTEt
OF o^-tF

-<

Efr«\
<^uc

g

CM A (s ,̂
\. D

Z.C
XsP-Sc-i>-tt^

VlC-

-4

6Wf\

ft

C ' . - A l -^

V. f t
7_1

teP-SEa-c'V

SU'.«

A ^

:

CRQL - Contract Raquirad Quantitation Linit SEE NARRATIVE FOR CODE DEFINITION.'
roriaad 07/9:
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c»a« if i

DATA SUMMARY FORMl V O L A T I L E S 2

•OIL SAMPLES 4
D«ta<a)i

To crtlculata aaapl* quantitaMon liaiti
(CRQL * Dilution Factor) / ((100 - % noiatura)/10O)

:i* -. s

OKU

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

10
10

Saapla No.
0 Hut Ion Factor

X Nolatur*
location

COMPOUND

1.2-OlchloroDroBana
C 1 •- 1 , 3-0 1 cfc I oropropana
TrlcMoroatMna
D IbroMocti toroMtbana
1.1.2-TrfcMoroathana
•aniana
Trana- 1 .3-0 Ichl oropropana
IroMfona
4-Mtthyt -2-pantanona
2-Ntxanont
Tat racn 1 oroathant
1 .1.2,2. -Tatrachtoroathana
Toluana
Qilorobaniana
Ethylbanzana
Stvrana
Total Xvtanta

t

t ;NJ^tf l \

\.o
Lb
tt? -Sc>-c\

^PSTP-EWV\

^MAtoZ
l.o
.'-)
ftSP-SE7>-o1.

DcyjM->T«.
OF ouTFfl

CAM

U-

r.,i b^
l.o
Zc
B.SP-ScT>-o3
bo^vrg.6Art\

C^Ab4
l.C

i-?.
B>S P -Sc^- ^
t>O?. cF

2. •̂

•

=

CRQL - Contract Raquirad Quantltation Limit SEE NAJUtATIVE FOR CODE DEFINITIONS
r*Ti«ad 07/92
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DATA SUMMARY FORMI I N O R G A N I C S

Site Na»ei TS\S44oP \vj&t ( fifnPW1?

Caae j 'i 2.0 ft^ Se

Saapl* Ho.
Dilution Factor

CftOl

Ml
12
Z

40
1
1

1000
2

10
*

20
0.4

1000
j

0.2
8

"T
2

1UA
— 2

10
*
2

X Solid*
Location

AHALYIE
AlMlmai
Antlaxmy

•Arwnic
•ariua
itrylliua

•Cadafui
Catclui

•CaraefUi
Cobalt
Copptr
Iron

•Itad
NagnMiua
Harden***
Itorcury

•Mlcktl
•otMtiiai
(•lenliai
SllVM-
Sodltai
Tliaillui
Vanadlua
Zinc

•Cyenidt

«pling Date

"iV-L^(!,\

To.-)
•RLT-^&-o\
LmuAffi
&.^t(iO

\0 ,T
2^.0

C.2-J
2.1

4S--7
i?. L
1-2. t
2-L, f

4i.ooo
R.S

liU^O

(coO

- 2o-^
^-lf iff

^Q **J*

1 lo.%
-70.3

c

L

T

U

•̂

,(.)- q/«/<B

fr\c.LP UZ

T^-u
^SP-^eVo^

^Po^S^"

«T.1I.O

T.^>
iu.-r
O.Z-l

7.t*
a, MO
-•^H.V*

R.Sr
•2-U.Z

^^.100

54-2
A,-7io

-70 1

Z.\^

•2-4.0
o.T^
II-,, W

L

_

7

V.

T

S>

SOIL SAMPLES
(-9/K9)

+Due to dilutioa, aaiiple quaotitation liaiit ia affected.
See dilutioa table for specific*.

Mr.LF (fi5

S?0- i
UsPSEVtxi
t̂ xUM i9Uc-AA\

1^ (flOD

t.^,
-52.1

c.44
i.S-

CIST.
2S-.U
IO.T
^ k.<
2.^.»00

<T-Z
^.S4o

2oO

zs.-f
a,̂

o.-4o

42. \
c,2*>
2(o.O
t^.S1

U

U

T

I.

T

L

s

mcup M

ftU" ScT>t)A

^S^o^
\\.10D

(o-2_
^.-).o
O-^o
^.A

Js..°lio
lu-;
II..T

Zt-T
^0 ,4oO

1,<.S

T.S-lO
*r*&-

"̂ "
^6-5"

C-7,b

2-3.4

i5"i

l-

V.

-̂

L

-J

$

CRDL - Contract Required Detection Limit •Action Level Exiat* SEE NARRATIVE FOR CODE DEFINITION*
revi*ed 07/90
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Sit* NAMI

C*a« *i 2'o

DATA SUMMARY FORMI I N O R G A N I C

HATER SAMPLES

Sampling Data(a)i

+Ou« to dilutioo, aaaiplot quantitation liaiit ia aff«ct«d
fia* dilution table for apacifica

SaapU Ho.
Dilution Factor

Location

CROL ANAL TIE

rftr.i

Aliafnua
60 Antiaony
10 •Arvanic

200 •ariui 10.3
•aryltitai
CadBfua

5000 Catciiai 10 OC s?c i oo "K.iOO
10 •diraaiui
50 Cobalt
25 Copper

100 Iron
•Laad

5000 NaenMiua tz.zoo lo.SfCD
15 Manganttt

0.2 Htrcury
40 Hickal

5000 PotaMlua
Salanftai

10 SitvM-
5000 Sodiua 2. ^c. t 1 , 1 ,cco

10 Taadiui
50 Vanadiua
20 2inc
10 Cyan id* £L

CJUU. - Contract K«quir*d D«t*ctioa Liaiit •Action Latv*i Bmlata SBB MAJUUTJVB POK CODB OBPINXTIOMB
raviaad 07/90
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Sit*

Caa« it 2'

DATA SUMMARY FORM! I N O R G A N I C S

HATER SAMPLES

Stapling Dat«<a)t

+Du« to dilution, a*apl« quantitation liait ia affactod
S«* dilution tabl* for ap*cifica

No.
Dilution Factor

Location

cam. MUITTE v*> e n- * o i

VvC

. or
0«6U- ft- l^, Of

60 Antiaony
10 •ATMnic

200 Oarfui \n.\ -54.

5000 CatciM 90.1,00 Lnc 1-=,-; io.->oo
10 •Owoaiui ; e-
SO Cobatt
2S

100 Iron 2.C"! .. 7.
*L«ad -7.3

MOO fc.A&o
15

0.2 Mercury
2k .3

40 Ntck*l
5000

telmiua 2.2.
10 Sitvtr

5000 Sodiua 1,0*50 za..io& ICC
10 TdaUiuB 2.C
so VanadiuB
20 Zinc •2.4.
10 •Cyanide

CRDI* - Contract R*quir*d D«taction Limit •Action Eiiata SEB NAJUIATIVB FOR CODE DEFINITION*
ravi««d 07/90



Environmental Sen/tees Assistance Teams
Region 3
;419 Fores! Cnve, Suite 104
Annaootis. Maryland 2U03

Phone: (410) 263-7705
Fax: (410) 263-8472

DATE: December 27, 1993

SUBJECT: Level M2 Organic Data Validation for Case 20899
Site: Bishop Tube Company

Senior Oversight Chemist
FROM: 

Organic Data Reviewer

TO: 
ESAT Regional Project Officer

THROUGH:

OVERVIEW

ESAT Team Manager

Case 20899 consisted of eleven (11) aqueous and four (4) soil
samples submitted to NYTEST Environmental, Inc. (NYTEST) for
volatile analysis. The case included one (1) trip blank and one
(1) field blank. One (1) aqueous and one (1) soil field
duplicate pairs were also analyzed. Samples were analyzed as a
Contract Laboratory Program (CLP) Routine Analytical Service
(RAS) .

SUMMARY

All samples were successfully analyzed for all target compounds.
All instrument and method sensitivities were according to the
Contract Laboratory Program (CLP) Routine Analytical Service
i'?.AS "rotocol .

MINOR PROBLEMS

o Several compounds failed precision criteria in the initial and
continuing calibrations. In the initial calibration dated
9/17/93 (soil samples), the positive results for methylene
chloride were qualified "J", but this qualifier was superseded
by the "B" qualifier. In the continuing calibration dated
10/6/93, when the percent difference (%D) was greater than
fifty percent (>50%), quantitation limits were qualified "UJ"
for these compounds in the affected samples. See Forms VI and
VII in Appendix D.

(b) (4) (b) (4)

(b) (4)

(b) (4)
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In the initial analyses of samples CNA52, CNA54 and CNA56,
1, 1-dichloroethane or 1, 1-dichloroethene exceeded the linear
calibration range and were not detected in the diluted
analyses. Positive results for these compounds were qualified
"J" on the Form Is for the affected samples. See the initial
analyses Form Is in Appendix B, and the diluted analyses Fona
Is and Case Narrative in Appendix D.

NOTES

In the analysis of sample CNA54, 1, 1, 1-trichloroethane was
detected at the Ten-Day Health Advisory Limit of 35,000
The Remedial Project Manager (RPM) was notified of the
elevated level for this compound. See Form I in Appendix B
and phone log in Appendix D.

The laboratory mistakenly entered sample CNA64 as CNA67. The
Form I was corrected by the data reviewer. See Form I in
Appendix B and letter from the laboratory in Appendix D.

The maximum concentration of all compounds found in the
analyses of the trip, field and laboratory method blanks are
listed below. Samples with concentrations of common
laboratory contaminants less than ten times (<10X) the blank
concentration or other contaminants less than five times (<5X)
the blank concentration have been qualified "B" on the Form
Is.

Compound Concentration

methylene chloride * 19 Mg/Kg
acetone * 33
chloroform 30
bromodichloromethane 4 J Mg/L

* Common Laboratory Contaminant

In the initial analyses of samples CNA52, CNA53, CNA54, CNA55,
and CNA56, several compounds exceeded the linear calibration
range and were reanalyzed at a 100X or 500X dilution. The
results for these compounds were reported from the diluted
analyses and marked with an asterisk (*) . See the initial
analyses Form Is in Appendix B, and the dilution analyses Form
Is and Case Narrative in Appendix D.

Methylene chloride, a common laboratory contaminant, was
detected in the diluted analyses of samples CNA52, CNA53,
CNA54, and CNA55. The results for this compound are false
positives due to laboratory contamination. These results were
reported from the diluted analyses and marked with an asterisk
(*) . See the initial analyses Form Is in Appendix B, and the
dilution analyses Form Is and Case Narrative in Appendix D.
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o The 1,1-dichlcroethene result for sample CNA56 exceeded the
linear calibration range in the initial analysis and was not
detected in the 100X dilution. The CRQL of this compound in
the diluted analysis was 1000 fJ-g/L. Since this compound has a
Ten-Day Health Advisory Limit of 1000 /ig/L, the chromatograms
of both analyses were checked to ensure the absence of this
compound at the health advisory limit. See quantitation
reports in Appendix D.

o The MS/MSD analyses of sample CNA53 had one (1) out of five
(5) relative percent difference (RPD) results and two (2) out
of ten (10) spike recoveries outside the QC limits. See Form
III VOA-1 in Appendix D.

o In the MS/MSD analyses of sample CNA53, 1,2-dichloroethene
(total) , l,l,l-trichloroethane, and trichloroethene exceeded
the linear calibration range. These results were qualified
with an "E" by the laboratory. See Form Is in Appendix D.

o One (1) aquacus (CNA52 and CNA54) and one (1) soil (CMA62 and
CNA64) field duplicate pairs were analyzed. See Form Is in
Appendix S and shipping log in Appendix D.

o The tentatively identified compounds (TICs) in Appendix C were
reviewed and corrected during data validation. Compounds
identified as blank contaminants or corrjnon laboratory
contaminants were crossed off the TIC Form Is.

All data for Case 20399 were reviewed in accordance with the
Level M2 Innovative Approach for Validation of Organic Data in
conjunction with the National Functional Guidelines for
Evaluating Organic Analyses with Modification for use within
Region III. The text of the report addresses only those problems
affecting usability.

1) Appendix A - Glossary of Data Qualifiers
2) Appendix B - Results as Reported by the Laboratory and

Qualified by the Data Reviewer for All Target
Compounds

3) Appendix C - Reviewed and Corrected Tentatively
Identified Compounds

4) Appendix D - Support Documentation

DCN:EL312A05,3IS
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nto
SDG Narrative

Contract No.: 68-D1-0079
Case No.: 20899
SDG No.: CNA51

Log In No.: 13379

VOLATILE FRACTION

System Monitoring Compounds

All recoveries met QC criteria.

Matrix Spike/Matrix Soike Duplicate CMS/MSD1

Sample CNA63 was utilised for the low level soil MS/MSD. All spike
recoveries and RPD values were within QC limits. Sample CNA53 was
utilized for the water MS/MSD. Two spike recoveries and one RPD
value were outside the advisory QC limits. This is a result of the
high concentrations of Trichloroethene in the original ur.spiked
sample. Concentrations of 1,2-Dichlorcethene (total), 1,1,1-
Trichloroethane and Trichloroethene exceeded the calibration range
of the instrument in CNA53MS and CNA53MSD. These results are
consistent with the unspiked sample, CNA53.

Method Blank

Methylene Chloride was detected in V3LX39 and V3LK-10 at a
concentration within QC limits. Methylene Chloride and Acetone were
detected in VBLK37 at concentrations within QC limits.

The initial and continuing calibrations passed QC criteria.

Internal Standards

All retention times and area responses were within QC limits

0000004



ny 4- environ me
SDG Narrative

Contract No.
Case No
SDG No

Log In No

63-D1-0079
20899
CNA51
13379

VOLATILE FRACTION CONT'D.

C ^ vn ri 1 £i c

Target compound concentrations exceeded the calibration range of
the instrument in CNA52, CNA53, CNA53MS, CNA53MSD, CNA54, and
CNA56. CNA53, CNA55 and CNA56 were reanalyzed at 50ul (1:100
dilution) as CNA53DL, CNA55DL and CNA56DL respectively. CNA52 and
CNA54 were reanalyzed at lOul (1:500 dilution) as CNA52DL and
CNA54DL respectively. TIC peaks labeled "Unknown Silcxane" are
most likely contamination due to the degradation of the column
material. The raw concentrations of 1,l-Dichloroethene and 1,1,1-
Trichlcroethane were manually edited on the quantitation report for
sample CNA52 since a reintegration was performed to incorporate the
entire peak area of the split peaks. The raw concentration has
been edited on the spectra only. The quantitation report has the
correct value. 1,1-Dichloroethane was not detected in CNA52DL,
CNA54DL and CNA56DL while detected in the undiluted analysis of
each sample. This is due to the high dilution of each DL. All
samples were analyzed as per EPA CL? (3/90). No further problems
were encountered,

0 0 0 0 0 0 5



GLOSSARY OF DATA QUALIFIER CODES (ORGANIC)

CODES RELATED TO IDENTIFICATION
(confidence concerning presence or absence of compounds)

U = Not detected. The associated number indicates
approximate sample concentration necessary to be
detected.

NO CODE = Confirmed identification.

B = Not detected substantially above the level reported in
laboratory or field blanks.

R = Unreliable result. Analyte may or may not be
present in the sample. Supporting data necessary to
confirm result.

N = Tentative identification. Consider present.
Special methods may be needed to confirm its presence
or absence in future sampling efforts.

CODES RELATED TO OUANTITATION
(can be used for both positive results and sample
quantitation limits):

J = Analyte present. Reported value may not be
accurate or precise.

K = Analyta present. Reported value may be biased
high. Actual value is expected to be lower.

L = Analyte present. Reported value may be biased low.
Actual value is expected to be higher.

UJ = Not detected, quantitation limit may be inaccurate or
imprecise.

UL = Not detected, quantitation limit is probably higher.

OTHER CODES

Q = No analytical result.



VOLATILE OPGANICS ANALYSIS DATA SHEET ~?
SAMPLE. NO.

Lab Name: NYTEST ENV INC Contract: 9320437
CNA51

Lab Code : NYTEST Case No.: 20S99 SAS No. :

Matrix: (soil/watar) MATE?

Sample wt/vol: ^L;-

SDG No.: CNAS1

Lab Sample ID: 1337901

Lab ?ile ID: N3096

Level: (Icw/med) Lew

% Moisture: not dec. ___

GC Column: CAP_____ ID: 0.530 (mn)

Soil Extract Volume: ______ (uL)

CAS NO.

Date deceived: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____1....Q

Soil Alicuot Volume:

CCNCENT̂ ATICN UNITS:
(ug/L or ug/Kg) UG/L

74-37-3 —————— chlcr are thane
74-33-9 —————— Srcrcre thane
75-01-4 —————— Vir.yl Chloride
75-00-3 ——————— Chloroe thane
75-09-2 —————— Mstr.v lane Chloride
67-54-1 ——————— Acetone
75-15-0 —————— Carbon Disulfide
75-35-4 —————— 1 , 1 -Dichlcroethene
75-34-3 —————— 1 , 1 -D ic hloroe thane
540-59 -0 —————— 1 , 1 -Dichlcroethene ( total )

107-06-2 —————— 1,2-Dichlcroe thane
79-33-3 —————— 2-3u-ancne
71-55-5 ——— ̂  —— 1, 1, 1-Trichloroethane
36-23-5 ——————— Carbon Tetrachlcride
75-27-4 —————— Brcrcdichlor care thane
78-37-3 —————— 1,2-Dichlcrcprcpane

79-01-6 —————— Trichlcroethene
124-43-1 —————— DibrczxDchlorome thane
79-00-5 —————— 1,1,2-Trichloroethane
7}_43_2 —————— Benzene
10061 -02-6 ———— crar^ -1 , 3 -Dichloropropene

108-10-1 ————— 4 -Methyl-2 -Pentanone

127 -18-4 ————— Tetrachloroethene
79-34-5 —————— 1 , 1, 2 ,2-Tetrachloroethane
108-38-3 —————— Toluene

100-41-4 —————— Ethylbenzene
100-42-5 —————— styrene

10
10
10
10
OI

10
10
10
10
10
10
10
10
10
10
10
10
1C
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

u
u
u
u
V
u
u
u
u
u
u
u
u
u
u
a
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

,h

0 0 0 0 0 1 0

FORM I VOA 3/90
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VOLATILE ORGANICS ANALYSIS DATA SHEET
EPA SAMPLE NO.

Name: NYTEST ENV INC

Lab Code: NYTEST Case No.: 20899

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. ___

GC Column: CAP______ ID: 0.530 (mm)

Soil Extract volume: ______ (uL)

Contract: 68-D1-0079

SAS No. : ______

CNAS2

SDG NO.: CNA51

Lab Sample ID: 1837902

Lab File ID: N3Q97

Date Received: 09/30/93

Date Analyzed: 1Q/07/93

Dilution Factor: ____1.0

Soil Aliquot volume: _____

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

-Chloromethane_
-gromomethane_
-vinyl chloride^
-chloroethane

74-87-3————•
74-83-9 ———— •
75-01-4————-
75-00-3————-
75-09-2——————Methylene Chloride^
67-64-1———————Acetone__________
75-15-0————• -Carbon Diaulfide
75-35-4-—————l,l~Bich!6*6«tn«n«______

540-59-0—————-l,2-Dicfaloro«th«n* (total)
67-66-3——————Chloroform____________
107-06-2———-
78-93-3————- __________
71-55-«———-~~T:, 11 T-rrllHirereetnaiwr
56-23-5——————carbon Tetrachloride
75-27-4——————Bromodichloromethane
78-87-5 ——————— l,2-Dichloroprcpana_

l-pichloropropene

•1,2-Dichloroethane
•2-Butanone

124-48-1——————Dibromochloromethane
79-00-5 —————— 1,1,2-Trichloroethane
71-43-2——————Benzene
10061-02-6 —
75-25-2————-
108-10-1———-
591-78-6———-

trana-l,3-Dichloropropene
Bromoform
•4-Methyl-2-Pentanone
•2-Hexanone

127-18-4——————Tetrachloroethene______
79-34-5 —————— 1,1,2,2-Tetrachloroethane
108-88-3——————Toluene
108-90-7——————Chlorobenzene^
100-41-4——————Ethylbenzene_
100-42-5——————-
1330-20-7—————-

•Styrene
•Xylene (total)

0000012.

FORM I VGA 3/90



M Z.
1A EPA SAMPLE NO.

VOLATTLS ORGANICS ANALYSIS DATA SHEET
r

Lab >
«Mf < Otio • CNA53

asfi: NTTEST SNV INC Contract: 9320437

Lab Code: NTTSST case No.: 20899 SAS No.: SDG No.:

i : ^^
sairol

• Level

J~ % Mci

GC CO

|; soil

r

i
i •

j

JE~~

^.

H

1

r
r
<r.

CNA51

.x: (soil/water) WAT^R Lab Samsle ID: 1S37903

e wt/vol: 5.0 <q/aL) ML Lab File ID: N3098

: [ Icw/med) LCW Da_e Received: 09/30/93

st;ire: not dec. Date Analvzed: 10/07/93

lumn: CAP ID: 0.530 (mm) Dilution Factcr: 1.0

Extract Volume: (uL) Soil

CCNCENTRATI
CAS NO. COMPOUND (ug/L or ug

75-01-4 —————— vinyl Chloride

75-CS-2 —————— Msthvlene Cr' cride
67-64-1 —————— Acetone
75-13-0 —————— Carbon Disulfide
TC ie A^ • ft'1?«-i^ji*J(.ii;YMiSri;*1kh*n«i J — 3 T1 ™ . wjK^i4i*VXGiLLCJJ. UB LJlCIiC

~1f l ^**f|- 'i'iirtirî T*"1*^^ fTrt^'trhttna it- tr-jil
57-65-3 ___ - ___ c*J.crofc=a ——
107-06-2 ————— 1,2 -Die hioroe thane
73-53-3 —————— 2 -Butancne
71-55-6 - ———— -1 ;1 ;l-«rtetilaco»tii*n« (
56-23-5 ——————— carbon Tstrachloride
75-27-4 —————— Brcmodichlcrcrne thane
— r , ~ - ~ - ^ _ - . !

79 î̂ »ai«iiiSiiiiS=?ene — i
124-48-1 —————— Dibrcmcchlorcme thane
79-00-5 —————— 1,1,2-Triciiioroethane
71-43-2 —————— Benzene
10061-02-6 ———— trans-l,3-Dichlcropropene
75-25-2 ——— • —— Brcnofcnn
103-10-1 —————— 4-Methyl-2-?entancne
591-78-6 —————— 2-Eexanone
127-18-4 ————— Tetr achloroethene
79-34-5 —————— 1,1,2,2 -Tetrachloroe thane
108-3 8-3 —————— Toluene
108-90-7 ————— chlorobenzene
100-41-4 ————— ithylbenzene
100-42-5 —————— styrene
1330-20-7 ————— Xylena (total)

Aliquot Volume

ON UNITS:
/KQ) UG/L

10
10
1C

_____ 10

10
10

jSto* f)*tt —
10
10

____ 10

10
10
:o

—————— v 10

HaooCitew—
10
10
10
10
10
10
10

10
10
10
10
10
10

.
Q

U
u
u
u

u
u

u
u
u
*'
u
u
u
u
**
u
u
u
u
u
u
u

u
u
u
u
u
u

00 0 0 0 0 1 6

FORM I VOA 3/90
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VOLATILE ORGANICS ANALYSIS DATA SHEET

E?A SAMPLE NO

CXA54
Name: NYTEST ENV INC________ Contract: 9320437

Lab code: NYTEST Case No. : 20899 SAS No. : _____ SDG No.: CNA51

Matrix: (soil/watar) WATT?.

Sample vt/vol: 5.0 (g/ziL) ML

Lab Sainple ID; 1837908

Lab File ID: N3103

Level: (low/mec) LOW

% Moisture: not dec. __

GC Column: CAP_____ ID: 0.530 (mn)

Soil Extract volume: ______ (uL)

CAS NO. COMPOUND

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution. Factor: ____1.0

Soil Aliquot Volume: _____

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

74-87-3 —————— chlcrc^ethane
74_g3_9 —————— Brcac^e thane
75-01-4 —————— vinvl chloride
75-00-3 ——————— Chlcroe thane
75-09-2 —————— Methviene Chloride
67-54-1 —————— Acstcne
75-15-0 ——————— Carbcr. Disulfide
75-35-4- —— -•— *i, i-Dichliocaithaaii;;,- . -•-,-.,
75-34-3 —————— 1, 1-Dichioroethane
540-59-0 ————— l,2-Dichlorc*th«n« (total) __
67-55-3 ——————— Cr__crcionn
107-06-2 —————— 1,2-Dichloroe thane

56-23-5 ——————— Carbcr. Tetrachloride
i -J Am 1 ~t - - ~ ~ - - * - - ' L - - ~ ~ - - J l - - J ~ - - , I I B - - I —— n ^ l - l

73-57-5 —————— 1,2-Dichlorcpropane
1C051-01-3 ———— cis-l,3-Dichlcrccrocene ____

124-48-1 ————— Dibrczochlorcme thane
7*1 fift fr 1 1 "t ^»v•ir-K^nTT^_l^h«n_»

71-43-2 ———————— Be-'e^e^ ± ^ -^ 4. -^r^__i*b_-^_._i_.^«

10061-02-6 ———— trans-l,3-oicnloropropene
75-25-2 ——————— 3romoform
108-10-1 ————— 4-Methyl-2-?entancne
591-73-6 —————— 2 -~ exanone
127-13-4 ————— Tetrachloro«tfa«»
79-34-5 ——————— 1,1,2,2-Tetrachloroetriane
108-86-3 - • • • • • • • —^olUftn*
108-90-7 —————— Chlorcbenzene
100-41-4 ————— Ethvlbenzene
100-42-5 ————— stvrene
1330-20-7 ————— Xvlene (total)

10
10
10

^?D^—
10

___ 10SĴ Diŝ ---
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FORM I VOA 3/90



T

MZ Lg.y? [ \\t
VOLATILE ORGANICS ANALYSIS DATA SHEET

E?A 5AMPT-~ NO

Lab Name: NYTEST SNV INC_______

Lab Code: NYT5ST Case No.: 2059 '

Matrix: (soil/water) HATT?»

sairole wt/vol: 5.0 (g/aL) :

CNA55
Contract: 9320437

SAS No.: ______ SDG No.: CKA51

Lab Sample ID: 1837906

Lab File ID: N3101

Le ve I: (Icw/med) LOW

% Moisture: not dec- __

GO Column: CAP______ ID: 0.530 (S

soil Extract Volume: _____ (uL)

Date Received: 09/30/93

Date Analyzed: 10/07/93

D l I 1 ̂ ^ 1 ̂ T^ *̂3̂ *"**̂ * 1 ^-,1-û j.un, j? ac vv_ - _____^. * ̂

CAS NO. COMPOUND

soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kgj UG/L

591-78-6——————2-Hexar.one
127-
79-34-5——————l,l,2,2-?etrachloroethane_
108-88-3——————Tolu»n*_
103-90-7——————Chlorober.zene
100-41-4—————Sthylbenzens
100-42-5——————Styrene
1330-20-7 ————— Xylene (total)

FORM I VOA 3/90



EPA SAMPLE NO.
VOLATILE ORGANTCS ANALYSIS DATA SHEET

Name-.: NYTEST ENV INC________ contract: 9320437

de: NYTSST Case Nc.: 20899 SAS No.: __^^_

(soil/water) WATER,

saroie wt/vol: 5.0 (g/aL) >̂

Level: (Icw/med) LCW

% Itoisture: not dec. ___

GC Column: CAP

CNA56

_____ SDG NO.: CNA51

Lab Sample ID: 1837907

Lab File ID: N3102

ID: 0.530 (inn)

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: 1.0

Soil Extract Volume:

CAS NO. COMPOUND

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

74-87-3 ——————— chlcrc.T.ethar,e
74-83-9 —————— Brcncine thane
75-01-4 —————— vinyl chloride

75-15-0 —————— Carbcr. Disuliide
75-35-4? —————— l^rOt^flnjftth^^'.^^r.ij^v.^
75-34-3 ——— i —— Ul-aichlcroftthane
540-59 -0 ————— 1 , 2 -DisSTcroathene ( total )
67-66-3 ——————— Chlcrcicrr .
107-06-2 ————— 1,2-DicrJ.croe thane
73-53-3 ——————— 2 -3utar.sne
7 1-55-6 —————— 1 , 1 , l-vric&fOWMhM*
56-23-5 ——————— Carbon Tetrachlcride
/ D— ̂  / — «^— * **^ " """3— wITiCC_,H.».— G*. wirfi w*3Xl6

73-37-5 ——————— 1.2-DichlorcoroDar.e
1006 1-01-5 ———— cis-lt3-DichJ.oroprcMna

124-48-1 —————— Dibrcmoc hi crcme thane
79-00 -5 ——————— 1,1,2 -Tr ichlor oethane
71-43-2 ——————— Benzene
10061-02-6 ———— trans-l,3-Dichloropropene ___
75-25-2 ——————— Bromcfom
108-10-1 ————— 4-Hethyl-2-?entanone
591 -78-6- ————— 2 -Hexanone
* 77 Id A ^Tm1~ntlhltsrEiMi'hMrtAX* / XV 4 Xwt*^« lUwl l*Whi»ljVUV

79-34 -5 ——————— 1 ,1,2,2 -Tetrachloroethane
108-88-3 —————— Toluene
108-90-7 —————— Chlcrobenzens
100-41-4 ————— Ethylbenzene
100-42-5- ————— styrene
1330-20-7 ————— Xylene (total)

10
10
10
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V ^r &L
10
10
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10
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FORM I VOA i/90



EPA SAMPLE NO.

r

VOLATILE ORGANICS ANALYSIS DATA SHEET

CNA57
Lab Name: NYTEST SNV INC_______ Contract: 9320437

Lab Code: NYT5ST Case Mo.: 20899 SAS NO.: _____ SDG No.: CNA51

Matrix: (soil/water) WATER

sarale wt/vol: 5.3 (g/aL) ML

Lab Sainple ID: 1337909

Lab File ID: N3104

Leve: (Icw/med) LOW

% Moisture: not dec. ___

GC column: CAP _____ ID: 0.530 frm)

Soil Extract Volume: ______ (uL)

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____1.0

Soil Aliquot Volume: ___

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

7 4 -S3 -3 ——————— Brcrcine thane
75-01-4 —————— vir.vl Chloride
75-00-3 ——————— Cr • crce-'-.=":e
75-09-2 ——————— Mathvlene Chloride
67-54-1 —————— Acs^one
75-15-0 ——————— Carbon Disulfide
75-35-4 —————— '., 1-Dichlcrcethene
75-34-3 ——————— 1, 1-Dichicroethane
540-55-0 —————— :.2-:ichlcrcethene (total) __
£7 fi £ "" "*'-*" _, ̂ _ ̂ , r , ^ --i-rx.

107-06-2 —————— 1, 2-Dichloroethane
73-93-3 —————— 2 -Suzar.one
71-55-6 ——————— 1, 1, 1 -Trier •oroethane
56-23-5 ——————— Carbon Tezrachloride
75-27-4 —————— Brcrodichlcr erne thane
73-37-5 —————— 1,2-Dichicrcprcpane
H ' ^ j ' ^ — ' t ^ j n T ^ ^ n » •• _ _~* * C-" "^ — '"^ ^ '*'«] o*"̂  *f^ •*• *-* ̂ *^ r^tfa_J ' . u — U J . 3 - — 3 ^ , J J — — .- J-i— — — ij— — .(J^si.c

79—0 1 -6 ——————— Tri chic roe chene
124-43-1 ————— -DibrcffochlcrciEe thane
79-00-5 —————— 1, 1, 2 ̂ T—cr1 oroethane
71-43-2 ——————— Benzene
10061-02-6 ———— trar-s-I^-Dichloropropene
75-25-2 ——————— 3r=i3form
108-10-1 —————— 4-Msthyl-2-?eirtanone
5 9 1-78-6 —————— 2-3exanor.a

1 Q_l A— ̂ - —— *—————*,' ' ? " — -T<O*--— ar«hl ni-r^t-hfln**

103-88-3 —————— Tcluene
108-90-7 —————— chiorobenzene
100-41-4 —————— Ethvlbenzene
100-42-5 —————— Styrene
1330-20-7 ————— Xylene (total)

10
10
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10
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10
10
10
10
10
10
10
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FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO

(lib
CNA58

.Name: NYTEST £NV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.: _____ SDG No,: CKA51

Matrix: (soil/watar) WATER

Saznple wt/vol: 5.0 (g/aL) ML

Lave 1: {Icw/med) LOW

% Moisture: not dec. __

GC column: CA?_____ ID: 0.530 (rzi

Soil Extract Volume: _____ (uL)

Lab sample ID: 1337911

Lab File ID: K3106

GAS NO. COMPOUND

Date Received: 09/30/93

Da^e Analyzed: 10/07/93

Dilution Factor: ____1.0

Soil Aliquot volume: ___(uL)

CONCENTRATION UNITS:
{ug/L or ug/Kg) UG/L Q

74-37-3 ——————— Chlcr one thane
74-83-9 —————— Brcsioine thane
75-C1-4 —————— V^.vl chloride
75-00-3 —— - ——— chlcroe^iane
75-09-2 —————— Methyier.e Chloride
57-54-1 —————— Acetone
75-15-0 —————— Carbcn Disulfide
7 5~3 ^ ™ 4 ~~~~ - i l~DLcrLLc^rc€^Jisri£
/ — 1 "" J *t ̂  J ^~*^™"^~"~™ ^ J. ^ ^ — It- ̂ SH'•'b^^^_ v1^ w*&^*-_

540-59-0 —————— 1,2-Dichlcroezher.e (total) __
| 67-65-3 ——————— Chlcr cram

107-06-2 —————— 1,2-Dichlcroe thane
73-93-3 —— • ——— 2 -Butancne
71-55-6 —————— l^I-TricrToroe thane
56-23-5 —— • ——— Carbcn Tetrachlcride
75-27-4 —————— Brcuiodichlorome-chane
1 2 — S~_^ ———— -.-- - — _1 " -Hi /»*il rt — "— '-^—.3-ia

100 £1 -01-5 ———— cis-l,3-Dichlcrcprcper.e
79-01-6 —————— Trichloroethene
124-43-1 —————— Dibrcmochlorcme thane
1 J *J V •* ± f ^ f t- .».».*.**•. ̂ **_>^>^ ^kd.lH-^.^

71-43-2 —————— Benzene
10061-02-6 ———— tr ans -1,3 -Die hicrcarc: Dene
75-25-2 —————— Brociof orn
108-10-1 —————— 4-Methyl-2-?entanone
591-78-6 —————— 2 -Hexanone
127 -1 8 -4 —————— Tetrachloroethene
79-34-5 —————— 1,1,2,2-Tezrachloroethane •
108-38-3 —————— Toluene
108-90-7 —————— Chlor obenzene
100-41-4 —————— Ethylbenzene
100-42-5 — - ——— styrene .
1330-20-7 ——— • —— xylene (total)
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10
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10
10
10
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10
10
10
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u
u
u
uou
u
u
~J^>
u
u
n
u )
u
u
u
u
u
u
u
a
u
u
u
u
u
u

0 0 0 0 0 3 4

FOR.M I VOA 3/90



E?A SAMPLE NO,

T

VOLATILE ORGANICS ANALYSIS DATA SHEET

CHA59
Lab Name: NYTEST ENV INC________ Contract: 932Q437

Lab Cede: NYTEST Case No.: 20899 SAS NO.: ______ SDG No.: CNA51

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (c/rL) ML

Level: (Icw/med) Lew

% hioisture: not dec. ___

GC Column: CA?_____ ID: 0.53C (na

Soil Extract Volume: ______ (uL)

Lab Sample ID: 1337910

Lab File ID: N3105

CAS NO. COMPOUND

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____1.0

Soil Aliquot Volume: ..̂....̂

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

74-37-3 ——————— Chlcrczvethane
74-33-9 —————— =r — era - '-. = -e
75-01-4 —————— vir.yl Chloride
75-00-3 —————— chloroe thane
75-09-2 ——————— Methv" er.s Chlcr-'de

| 75-35-4 —————— 1, 1-Dichloroethene
75-34-3 ——————— 1, 1-Diohloroethane
540-59-0 —————— 1,2-Dichlcrcethene (total)

107 -06 -2 —————— 1,1-Dichlcrcethane

56-23-5 ——————— Carbcn Tarrachloride
75—27-4 —————— 3rcrccichicroire thane
7 3-37-5 ——————— 1 , 2-Oichlcrc3rccane
1C061— 01— 5 — — — -cis-1, j-3LchlcrcproDene
79-01-6 ——————— 'Trier' cr--a~'™9r.e
124-48-1 —————— Dibr croc hlorcme thane
79-00-5 —————— 1,1,2-rrichloroethane
71-43-2 —————— Benzene
10061-02-6 ———— trans-l,3-Dichlcrcpropene
75— 25— 2— — — — — — 3r"~irc"~™ i
108-10-1 —————— 4-Methvl-2-?entar.cne
591-73-6 —————— 2-Hexar.cr.e
127 -1 8-4 —————— Tetrac.ilcroethene
79-34-5 ——————— 1 ,1,2,2 -Zetrachloroe thane
108-88-3 —————— Toluer.s
108-9 0-7 —————— Chlcrcber.zene
100-41-4 —————— Ethylber-zer.e
100-42-5 —————— Styrene
1330-20-7 ———— Xyiene (total)

10
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10
10
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10
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10
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10
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FORM I VOA 3/90



1A
VOLATILE ORGANTCS ANALYSIS DATA SHEET

EPA SAMPLE NO

CNA60
Lab Nane: NYT5ST ENV INC ____ Contract: 9320437

Lab Code : NYTEST Case No. : 20899 SAS NO. : _____ SDG No. :

Matrix: (soil/water]

Sanrnle wt/vol: 5.0 (c/:nL) ML

Lab Sample ID: 1337912

Lab File ID: N3107

Level: (Icw/med) LCW

% Moisture: not dec. __

GC Column: CAP ID: 0.530 CZ

soil Extract Volume:

CAS NO.

Date Received: 09/30/93

Date Analyzed: 10/08/93

Dilution Factor: ____l.._Q

Soil Aliquot Volume: ̂ _̂

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

74-83-9 —————— 3r crcre thane
75-01-4 —————— Vir.yl Chloride
75-00-3 ——————— Cu • 3-c**-'iar«
75-09-2 —————— Metr.vler.e chloride
67-64-1 —————— Acetcr.e
75-15-0 ——————— ca"tcr. Dis-'-f ;de
75-35-4 —————— i, I-Dichlcroether.e
75-34-3 —————— 1,1-Dichicr oe thane
540-59-0 —————— l,2-Dicr1croether.e (total)
67_66-3 ——————— C- ' C---—T
107-06-2 —————— i,2-Dichlcro6thar.e
73-93-3 ——————— 2 -Butancne
71-55-6 —————— 1, 1, 1-Trichicroethar.e
56-23-5 ——————— Carbcr. Tstrachicride
75-27-4 —————— 3r— ocicricrons^har.e

10061-01-5 ———— cis-!,3-Dichiorcprcpene
79-01-6 —————— Trichloroethene
124-48-1 —————— Dibrczochlorcas thar.e
79-00-5 —————— 1,1,2-Trichloroethajie
71-43-2 —————— Benzsr.e
10061-02-6 ———— trans-l,3-Dichlcrcpropene
75-25-2 ——————— Brcircforzi .
108-10-1 —————— 4-MethvI-2-?entar.cne
591-78-6 —————— 2 -Hexanone

79-34-5 —————— l,l,2,2-Tetra-™croethane
108-88-3 —————— Toluene
108-90-7 ————— chlcrcbenzene
100-41-4 —————— Ethylbenzene
100-42-5 —————— stvrene
1330-20-7 —— : —— Xylene {total}
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FORK I VGA 3/90



AtZ.
1A E?A SAMPLE NO

VOLATILE ORGANICS ANALYSIS DATA SHEET

CNA97
Lab Name: NYTEST ENV INC_______ contract: 9320437

Lab Code: NYTZST Case No. : 20399 SAS No.: _____ SDG No.: CNA51

.Matrix: (soil/water) WATC3

Sample vc/vol: _ 5.0 (g/mL) ML

Level: £lcw/med) Lew

% Moisture: not dec. ___

GC Column: CA?_____ ID: 0.530 (inn)

soil Extract Volume: _____ (uL)

Lab Sample ID: 1837913

Lab File 3D: N310S

GAS NO. COMPOUND

Date Received: 09/30/93

Date Analyzed: 10/08/93

Dilution Factor: ____1.0

Soil Aliquot Volume: ___

CONCENTRATION UNITS:
(ug/L or ug/Xg) UG/L Q

74-37-3 —————— chloromethane
74-85-? —————— Srcmcns thane

75-00-3 —————— ,!•" sroe thane
75-09-2 —————— Methvlene Chloride
57-54-1 —————— Acetone
75-15-0 ——————— Careen Disulfide

75-34-5 —————— 1, 1 -Die 'nioroe thane
540-55-C —————— 1,2-Dichlcrcethene (total)
67-66-3 —————— Chloroform
107 -Co -2 —————— 1,2-Dichiorcethane
73-93-3 ——————— 2-3utancr.e
71-55-6 —————— 1 , 1 , 1 -Trichloroe thane
56-23-5 ——————— carbon Tetrachloride
75-27-4 —————— 3rc3odichlorcme thane
73-37-5 —————— 1,2-Dichlcrccrcpar,^
10061-01-5 ———— ci3-l,3-Dichlcrc?rcpene ____
7 9 -G 1 -5 —————— Trichloroe the ne
124-48 - 1 —————— Dibrcrochlorome thane
79-OC-5 —————— 1,1, 2 -Trichloroe thane
71-43-2 —————— Benzene
10061-02-6 ———— trans -1 , 3-Dichloropropene ___
75-25-2 —————— BromofcCT
108-10-1 —————— 4-*te_hvl-2-?entar.one
591-78-6 —————— 2-Hexancne
127-18-4 ————— Tetrachloroethene
79-34-5 —————— 1 ,1,2, 2-Tetrachloroethane
108-88-3 —————— Toluene
108-90-7 —————— Chlorobenzene
100-41-4 —————— Ethvlbenzene
100-42 -5 —————— Styrene
1330-20-7 ————— Xylene (total)
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FORM I VQA 3/90



EPA SAMPLE NO
VOLATILE OPGANICS ANALYSIS DATA SHEET

CNA61
Name: NYTEST ENV INC_________ contract: 9320437

Lab Code: NYTSST Case No.: 20399 SAS No.: _____ SDG No.:

Matrix: (soii/watar) SOIL

Sample wt/vol: 5.0 (g/rL) G_

Level: (Icw/med) LOW_ __

% Moisture: not dec. _2_5

GC Column: CA?_____ 13:

Soil Extract Volume:

Lab Sairple ID: 1837914

Lab File ID: N3070

Date Received: 09/30/93

Data Analyzed: 10/06/93

Dilution Factor: ____1.0

Sci.. Alicuot Volume:

GAS 'NO.
CONCENTPATION UNITS:
{ug/L or ug/Kg) UG/KG

7 4_a ? .3 -chlcrc^tr ̂ ne
74-83-9 —————— Brcrcnethar.s
75-01-4 —————— Vir.vl Chlcride
75-00-3 ——————— cl-^crce-'-ar.e
75-09-2 —————— Methvler.e Cr.lcride
67-54-1 ——— - ——— Acetor.e
75-15-0 ——————— Carbon Disulfide
•7 C T C ,* •• • • -/ D ' -3 4 " ' "• " " • _ , _ "_/__.___CC t— .0..0
75-34-3 —————— 1, 1 -Die hi croe thane
540-59-0 —————— 1,2-Dichlcroethene (total) __

107-06-2 —————— 1,2-Dichlcroezhane
78-93-3 —————— 2-=utar.cne
71-55-6 ———— • — 1, ;, 1 -Trichloroe thane
55—23-5 —————— carbcr. Tetrachlcride
7 5-27-4 —————— Brczodichiorcrethane
78-37-5 —————— 1,2-Cichlcrcoropar.a '
10061-01-5 ———— ci5-l,3-Di=hlcrc=rc3ene
79-01-6 ——————— Irichlcrce thane
124-48-1 —————— Dibrcincchlcrcmet:-a.-:e

71-43-2 —————— Benzer.e
10061-02-6 ———— trans-lfS-Dichloropropene
75-25-2 —————— Brcoio f cm
108-10-1 —————— s-Methvi-2-?ent^r,cne
591-78-6 —————— 2-3exancr.e
127-18-4 —————— Tetrachlorc-ethene
7S-34-5 —————— 1,1,2,2-Tetrachloroethane
^wu VW v* ^>«rf^hA^.«^#

108-90-7 —————— chlorcbensene
100-41-4 ————— Sthylbenzene
100-42-5 —————— Srvrene
1330-20-7 ————— Xi'lene (total)

14
14
14
14

Oi
14
14
14
14
14
i *

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
i f
14
14
14
14

U
U
u
u
3^
UO"
u
u
u
u

U
uT
u
u
u
u
J
u
u
u
u
u
u
uT
UJ"
u
u
u
u
u
u
u

0000040

FORM I VOA 3/90



LA
VOLATILE ORGANICS ANALYSIS DATA SHEET

£?A SAMPLE NO

CNA62
Lab Name: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20S99 SAS No.: _____ SDG NO.: CNA51

Matrix: (soil/water) SOIL

Sample wt/vol: E .0 (g/̂ iL) G

Level: (low/med) Lew

% Moisture: not dec. _22

GC Column: CA?_____ ID: J.520 (on)

Soil Extract volume: _____ (uL)

Lab Sample ID: IS37915

Lab File ID: N3071__

CAS NO. COMPOUND

Data Received: 09/30/93

Date Analyzed: 10/06/93

Dilution ~ac-cr: ___l.Q

Soil Aliquot Volume: ___(uL)

•CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG Q

74-87-3 ——————— Chlcrcr-e thane
/ 4 — c J • y ••-' m ••" »:_— -CZiC _.tule

75-00-3 ——————— Cr_lcroe thane
75-09-2 —————— "e-r.vlerie Chloride
67-64-1 —————— Acs^cne
75-15-0 ——————— Carror. Disuifide
75-35-4 —————— 1, 1-Dichlcroethene
75-34-3 —————— 1, 1-Dichlcroe -thane
540-59-0 —————— 1,2-Dichloroe-chsne (total)
£ ** £ f -^ -i'^ " „ ^j., ~

107-06-2 —————— 1,2-Dichlcroerhane
78-93-3 —————— 2-3u-ancr.9
71-55-6 —————— 1, 1, 1-Trichloroe thane
56-23-5 —————— carbcr. Tetrachloride
75-27-4 —————— BrciTccichlcrcnse thane
7S_ 3 7_5 —————— :,;-^irhlcr=?ropane
T ' ^ ' ^ ' ^ T '"ll Z ^J- * '\ -^; ^ V t T f^^t-ir^^r^r*- -±f. -i

79-01-6 —————— rrichioroethene
124-48-1 —————— Dibrczrchlorcme thane
79-00-5 —————— 1, 1,2-Trichloroethane
71-43-2 ——————— Benzsr.e
10061-02-6 ———— "ans-l,3-Dichlcrcpropene
75-25-2 ——————— Brcrcform
108-10-1 —————— 4-Mechyl-2-?entanone
591-78-6 —————— 2-Haxanone
127-18-4 ————— lerrachloroethene
79-34-5 ——————— 1 ,1,2 , 2-Tetrachloroethane
108-88-3 —————— Tcluene
108-90-7 —————— chlorcbenzeae
100-41-4 —————— EthvLbenzene
100-42-5 —————— Srvrene
1330-20-7 ————— xviene (total)

14

14

1-1
14

14

IT

14
14

14
14
14
14
14
14
14
14

u

- — ~"J

u

UJ*

U
u

U
u
u
a
u
UJ"

u
u
u
U
u
u
u 0000042

FORM I VOA 3/90



MZ.
1A EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET'

Lab Naze: NYTEST 5NV INC________ Contract: 9320437

'ft^aa Cede: NYTSST Case N o . : 20899 SAS No.: _____

CNA63

SDG No.: CNA51

Matrix: (soil /water) sc~

Sample wt/voli . ̂J:.. 3 (5/rL) G

Lave 1 : (I cw/med ) lew

% Moisture: not dec. _ __0

GC Column: CA?

Lab Sample ID: 1337916

Lab File ID: N3072

10: C- . 5 3 0 (mn)

Soil Extract Volume:

CAS NO.

Date Received: 09/30/93

Date Analyzed: 10/06/93

Dilution Factcr: ___1.0

Soil Aliquot Volume: ______

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

74-87-3———————Chlcrcce-hane_________
74-33-9 ——————Brcrcreir.ane__________
75-01-4——————vir.yl Chlcride_________
75-OC-3———————Chlcroe^har.e__________
75-09-2——•———M3t.-yler.e Chlcride_____
67-64-1——————Acstcr.s______________
75-15-C——————Carzcr. Oisuifide_______
75-35-4 —————— 1,1-Dichlcroethene_____
75-34-3——————1, l-Cichlcroe thane_____
540-55-C——————l,C-^ichlcroethene (total;

107-06-2——————1,2-Dichlcroe thane______
7 8 -9 3 - 3 ——————: -Bu-ar.cr.e____________
71-55-6——————1,1,1-crichloroethane___
56-23-5———————Carbcr. Tetrachlcride____
T R ̂ ^ ^ ^ •! —_ — m-»T- — -T-—r^ *-^^^^ -• - ^ p^ i **.»*̂  *•*--% v r> a T^O/ D —^ / — -t —— —— —— —— — 3— «—t-^-i——..—Ji^-IiSi U.iaJHs_______

; 3—c i —31 —————— -, — ~— ——rL_crcczrcp<Ln€ ____
10061-01-3————cis-1, 3-Dichloroprocene_
7S-01-5——————rrichlcroethene_______
124-48-1——————OibrcnDchiorons thane____
79-00-5 —————— 1,1,2-Trichloroethane___
71-43-2——————Benzsr.e______________
10061-02-6————trarj-l,3-Dichloropropene_
75-25-2——————3r=rofcr3_____________
108-10-1——————4-Me-:-yl-2-?entanone____
591 -78-6——————2 -Hexanone____________
127-18-4——————Te tr achioroe the ne______
79-34-5 ——————1,1,2,2-Tetrachloroethane_
108-88-3——————Toluene______________
103-90-7——————Chlcrcber.zene__________
100-41-4——————Ethylbenzene___________
100-42-5——————Stryrene_______________
1330-20-7——'——Xylene (total)_________

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

U
U
U
U
U
uj-
u-r
U
U
U
U
U
U
U

€L

0 0 0 0 0 4 4

FORM I VOA 3/90



EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DAZA SHEET

•3-
Nans: NTTEST ENV IVC_________ Contract: 9320437

Lab Code: NYTES? Case No. : 20899 SAS No. : _____ SDG No.: CNA51

Matrix: (soil/water) SOIL

Sample wt/vcl: 5.

Level: (lew/red) LOW

% Moisture: net dec. _22

GC Column: CA?_____ IT:

Soil Extract volume:

Lab sample ID: 1337919

Lab Tile ID: N3075

CAS NO. :CK?OUND

Date Received: 09/30/93

Date Analyzed: 10/06/93

Dilution Jactcr: 1.0

Soil Aliquot volume: ___

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG Q

?4_37_3 ______ shlcr=»thaM
74-33-9 —————— Brcrcrethans
75-01-4 —————— vir.vl crilcride
75-00-3 ——————— cr_5ro€ — ".ar.s
75— 09— "' — — — - _ • _ w-~'~vler.- Ciil C"~"' d—
67-54-1 —————— kcstcr.9
75-15-0 ——————— carocr. Disulride
75-25-4 —————— 1,1-Dichlcroather.s
75-34-3 —————— 1, 1 -Die rue-roe thane

107-06-2 —————— :,:-2ichlcroathar.s
7 "^ 3 ^ "* ~~*"*-a-^'--- i*rtO~3 J "" J ——————————— ̂  ™3^*^^-*w*U.S

^D**^^ ^— —— M M.I*... »^.2J7OC-. - — ̂ ^* &^-*— O-, _^QG

75-27-4 —————— Ercrc" ; cr " ororerJxane

10061-01-5 ———— ri3-l,3-Di=hlcrccrcoer.e
79-01-6 —————— Crichlcroethene
124-48-1 —————— Diirsaochlcrcaethans
79-00-" ____ — -: ' "'-""•• ~~ "c-oe--.ar<=
-1* * *\ *\ **£.*+*,£.-*£..

10061-02-6 ———— trar.s-l,3-Dichicreprccene ___
*7 C *^ ^ "* ——— ̂ ^____L,^. T^-TL . ~.

108-10-1 ————— -4 -Me-hyi-2 -Pen^ar.cne
591-7 3-5 —— ' ——— 2 -Eexancr.e
127-13-4 —————— Te^rachloroc^iiene

inn ,,(7<i , i ... ,.,.. , i .i-.n.T-" • • n — n
108-90-7 —————— Chlcrcbenzene
100-41-4 —————— Sthvlbenzene
100-42-5 ————— stvrene
1330-20-7 ————— Xylene (total)

13
13
13
13

{^4
13
13
13
13

13
13
lj
13
_^

13
13
"3en
13
i -j

13
13
13
13
13
13
13
1 T

13
13
13
13

U
U
U
u
*O
U3"
a
u
u
-

u
'JO"
u
•J
T-

u
"

_J_3
u
u
u
'J
u
uT
«J"
u

u
u
u
u
u

t

F i f l j

o-f

0 0 0 0 0 4 6

FORK ~ VOA 3/90



1A
VOLATILE ORGANTCS ANALYSIS DATA SHEET

SPA SAMPLE NO.

°"^ ° ' ' CNA52DL
ame: NYTEST ENV INC Contract: 9320437

ode: NYTEST Case No.: 20899 SAS No.: SDG No.: CNA51

x: (soil/water) WATER Lab Samnle ID: 1E37902

e wt/vol: 5.0 fq /mLI ML Lab File ID: N3120

: (low/med) LOW Date Received: 09/30/93

stnre: not dec. Date Analyzed: 10/08/93

lurnn: CAP ID: 0.530 cnn) Dilution Factor: 500.0

Extract Volume: (UL1 Soil j

CONCENTRATI
CAS NO. COMPOUND (ug/L or ug

74-87-3 ——————— Chl or ome thane
7 4 -S3 -9 —————— Brcacne thane
75-01-4 —————— vinvl chloride
75-00-3 —————— Chl croe thane
75-09-2 —————— Methvlene C.ilcride
67-64-1 ——————— Acetone
75-15-0 ——————— Carbor. Disulfide
75-35-4 —————— 1, 1-Dichlcroethene
75-34-3 —————— 1, 1-Dic^lcroethane
540-59-0 —————— 1 , 2 -Die Ccroethene (total) __

107-06-2 —————— 1,2-DicrJLoroethane
75-93-3 —————— 2-3utCL-cne

56-23-5 —————— Carbor. Te^acl^cride
75-27-4 —— - ——— Srcic-r-ichLorc^r thane„ , „ , . , . - , . n ^ „ • - -

10061 -01-5 ———— cis -1 , 3 -Dichlcroprcpene ____

124-48-1 —————— Dibromochior ome thane
79-00-5 —————— 1, 1,2-Trichlcroe'thane

10061-02-6 ———— trans-l,3-Dichlcrcpropene
75-25-2 —————— Broircfonr:
10S-10-1 —————— 4-Methvl-:-?enuanone
591-76-6 —————— 2-Hexar.one
127-18-4 —————— Tetrachloroetr ;-.e

108-88-3 —————— Toluene
106-90-7 —————— Chicrcbenze
100-41-4 —————— Ethvlbenzer.

1330-20-7 ————— Xylene (total)

Miguot Volume

DN UNITS:
/Kal UG/L

5000
5000
5000
50CO

5000
5000

5000

5000
5000
5003

5000
• 5000

50°C
5QOO

5000
5000
5000
5000
5000
5000
5000 .
5000
5000
5000
5000
5COO
500C
5000

f

Q

U
LI

u
u
3DJ
U
U

u

u
u
D

.,

u

U
U
u
u
u
u

00 0.0"0.014

FORM I VOA i /90



1A
Ml

SPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CNA53DL
Lab Name: NYTEST ENV INC_______ contract: 9320437

Lab Code: NYTEST Case No. : 20399 SAS No.: _____ SDG No.: CNA51

Matrix: (soil/water)

sanple wt/vol: 5.0 (g/rL) ML

Lab Sample ID: 1837903

Lab File ID: K3116

Level: (low/med) LOW

% Moisture: not dec. ___

GC Column: CA? _____ ID: 0.530 (inn)

soil Extract Volume: _____ (uL)

CAS NO. COMPOUND

Date Received: 09/30/93

Date Analyzed: 10/08/93

Dilution Factor: 100.0

Soil Aliquot Volume: ___(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

74-87-3 —————— Chloronethane
74-83-9 ——————— Brciroine thane
f ——* W i -I V .*~+l T * *w*4^l. W*i ^W*."——

75-09-2 —————— Methylene Chloride
67-64-1 —————— Acetone
75-15-0 —————— Carbon Disulfide
75-35-4 —————— 1, i-Diohloroethene
75-34-3 —————— 1,1-Dichloroethane
540-5?-0 —————— 1,2-Dichlcroethene (total) __

107-06-2 —— '• ——— 1 , 2 -Dichlcroe thane
7B-93-3 —————— 2~Butanor.e
71-55-6 —————— 1,1,1-Trichioroe thane
56-23-5 ——————— carbon Tetrachloride
7 5-27 -4 —————— 3rcnt>dic hi crcire thane
"6-37-5-—" ———— 1,2-Dichlcrcpropane

j 10061-01'-5 ———— ci£-l,2-Di"hloropropene

124-48-1 —————— Dibr omochlorome thane
79-00-5 —————— 1,1,2-Tricr.loroethane
71-43-2 —————— Benzene
10061-02-6 ———— trans-l,3-Dichloroprcaer.e
75-25-2 —————— Brcmofomi
108-10-1 ————— 4-Methyl-2-?entanone
591-78-6 —————— 2-3exanone
127-1 8-4 —————— Tetrachlcroeziiene
7 9 -34 -5 —————— 1 ,1 ,2 ,2 -Tetrachloroe thane
108-88-3 —————— Toluene
108-9 0-7 —————— Chlorobenzene
100-41-4 —————— Ethylbenzene
100-42-5 —————— Stvrene
1330-20-7 ————— Xylene (total)

1000
1GOO
1 000
i n *t*\

QsoJ)
1000
1000
1000
1000

1000
1000
1000
di&
1000

. 1000
1CCC'
;occ

f 1 1 0O'l'N

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
100C
1000
1000

•J
u
u
u
3DJ
u
u*

u
u
DJ
*Tw

u
u
DJ
u
u
J

'J

u
u
u
u
u
u
u
u
u
u
u
u
u
u

0000018

FORM I VOA 3/90



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

E?A SAMPLE NO.

S e w ^ c Loca-U*: 6 5 P - / M U J - 2 /
r CNA54DL

ams: NTTEST ENV INC Contract: 9320437

ode: NYTEST Case NO. : 20899 SAS NO. : SDG NO. : CNA51

x: (soil/water) WATS? Lab Sample ID: 1337908

s wt/vol: 5.0 (g/nL) J-^L Lab File ID: K3121

: flcw/med) LOW Date Received: 09/30/93

sture: not dec. Date Analyzed: 10/08/93

lumn: CAP ID: O . E 3 0 (sir.) Dilution Factor : 5 0 0 . 0

ESc1" -act Volume: (uL) Soil Aliouot Vcl'"ne:

CONCENTRATI
CAS NO. COKPOUND {ug/L or ug

74-37-3 ——————— chlorcmethar.e
74-33-9 —————— Brcmome thane
75-01-4 —————— Vinyl chloride

75-09-2 ——————— Mezhviene Chloride
67-64-1 —————— Acetone
75-15-0 ——————— Carbon Disu ' f -de
75 ''S 4- ——— " " -Dior1 c~"ce~her.e
75-34-3 —————— 1 l-^ichlcroethane
540-53-0 —————— :,2-Dicr"croe-her.s (total)
67-66-3 ——————— Cr_j.crorc — :.
1 L / — UD ^— — — — — — "•- , ^ u* — ̂ .. — 1-» ^s= i—.c^..^

7S-S3-3 ——————— 2-3utanor;e
71-55-6 —————— 1 , 1 , l-Trichlcrc-e thane
56-23-5 ——————— Carbor. Tetrachloride
"5_27-4 ——————— 2r=K>dichlcros'£;tr.ane
15-Z'i-r —— — —— l.r-Dicl-O.crcpTcpa-fi __ _ _ _ _
_ DC o 1-0 1-5 ———— ™is-i, J-- ic r_c:rci: reruns
79-01-6 ——————— Trichlcroethene
124-48-1 —————— Dibromochlcrcine thane
if, . OO-"----""" • ' ' -:-^--'-'-'0-oc-v-T-

71-43-2 —————— Benzene
10061-02-6 ———— trans-l,3-DichlcroDropene
75-25-2 —————— Eropofcrm
108-10-1 —————— 4-.M£thyl-2-?entar.one

127-18-4 —————— Tetr achioroethers

108-88-3 —————— Toluene
108-90-7 —————— chlcrcber.zer.e

100-42-5 —————— Styrene
1330-20-7 ————— Xylene (total)

DN UNITS:
/Ka) UG/L Q

sc:: u
500C U
50 CD
5:-:: "

ft i~

5000

50 o: u

5 0 C " "J
500: lu
500C U

50CC U
5000 U
50CC
50 OC
5-;:: ••
5000 u
5000 U
5000

C0 0 0 0 0 2 - 2

FORM I VOA 3/90



MZ

VOLATILE ORGANICS ANALYSIS DATA SHEET
E?A SAMPLE NO.

CNA55DL
Lab Hams: NYTEST ENV INC________ Contract: 9320437

Lab Cede: NYTEST Case No.: 20899 SAS No.: _____ SDG No.: CNA51

Matrix: (soil/water) WATER

Samole wt/vol: 5.0 (g/mL) ML

Lab Sarnie ID: 1S37906

Lab File ID: K3117

Level: (low/mec) LOW

% Moisture: not dec.

GC Column: CA? ID: 0.530 (mn)

Date Received: 09/30/93

Date Analyzed: 10/08/93

100.;

Soil Extract Volime:

CAS NO. COMPOUND

Soil Aliquot Volcre:

CONCENTRATION UNITS:
{ug/L or ug/Kg) TJG/L

7 4 - S7 -3 —————— Chlcr erne thane
74-S3-5 —————— -Brcrcme thane
75-01-4 —————— vinvl chloride
75-00-3 —————— Chlcr oe thane
75-09-2 —————— Methyiene chloride
67-64-1 —————— Acetone
75-15-0 —————— Carbon Disulfide
75-35-4 ——————— 1,1-Dichloroether.e
75-34-3 —————— 1,1-Dichloroeth-ir.e
540-55-0 —————— 1,2-Dichlcroethene '.'total;
t , O- _ ^-. — — — — ~.\j~.*\

107-06-2 —————— 1 , 2-Dichloroethane
78-93-3 —————— 2-Eutancne
71-55-6 —————— 1,1,1-Trichloroethar.e
56-23-5 ——————— Carbon Tetrachloride
75-27-4 —————— Brcrc-dichloroTDS thane
7S-c7-5 ——————— l,2-D*-jr:lcroDrcsc..n=
100 £1-01-5 ——— "-iis-1, 3-D;.chlcr-cr:.'i--=;::e
79-01-6 —————— Trichloroethsne
124-48-1 ————— Dibrcmochlorome thane
79-00-5 —————— 1,1,2-Trichlcroethane
71-43-2 —————— Benzene
10061-02-6 ———— trans-i,3-Dichlcrcpropene
75-25-2 —————— Brcjnoform
108-10-1 —————— 4-Methyl-2-?entancr.e
591-78-6 —————— 2-3exanone
127-18-4 —————— Tetrachlcroethene
79-34-5 —————— 1,1,2,2-Tetrachloroethane
108-88-3 —————— Toluene
106-90-7 —— - ———— Chlcr cbenzene
100-41-4 —————— Ethvlbenzene
100-42-5 —————— styrene

1000 U
1000 ! u
1000 ju
1000 ;u
(jpT) ;SDJ
loco j ' j
1000 -U
(T"O :--
1 0 0 C : V

•• /-, -v " • • •
— - *• "- "

1CCC
10CC

(J70'F) D
1000 U
j C 0 0 ! U
i c c c . •;
_* 'L. J J . —

(3300(T) D
1000 !" i
looc !r
1000
ico:
10 00
1000
1000 i*J
1000
1000
1000 j'J
1000 !*J
1C 00 !U
1000 !*J
1000 iU

0000026

i/90



'tic.
LA

VOLATHZ ORGAN1CS ANALYSIS DATA SHEET
E?A SAMPLE NO.

CXA56DL
Lab Name: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTES? Case No.: 20S99 SAS No.: _____ SDG NO.: CNA51

Matrix: (soil/water} WATER Lab Sarole XD: 1S37907

Sample vt/vol: _ _5_._0 (g/mL) ML_ Lab rile ID: N'3118

Level: (lov/mec)

% Moisture: not dec. ___

GC CollZTJ".: CA? ID: 0 . =

Soil Extract Voi'jre:

CAS NO.

74-E7-3 ——————— Chloromethane
74-S3-5 ——————— Broncms thane

75-00-3 —————— Chlcroe thane
75—0? —2 — — — — -— Metn" lere C^ilcr j.ds
67-64-1 —————— Acetone
75-15-0 ——————— Carror. bisulfide
75-25-4 —————— 1,1-DicrJ.croether.fc
75-34-3 —————— 1,1-Dicnlcroe thane
540-55-0 —————— 1,2-Dichlcrosthene (total)

107-06-2 —————— 1 , 2-Dicnloro^tr*ane
75-53-2 ——————— 2-3-.i-ar.cne
71-55-6 —————— 1,1,1 -Tricr-loroeTLhane
56-23-5 ——————— Carbon Tetrachlcride
75-27—: —————— 3rcarodirhlc--r.rathsjr.5
- . . - — - , - _ . -

1000
1000
1000
1000

450
1000
1000
1000-
1000

140
1000
1000
1000

C22D
1000
1000

U
u
u
u
3DJ
U
u
u
"J
_h_
u
u
*J
D
U
u
...

75-Oi-o ——————— Trichloroethsne
124-45-1 —————— Dibrcmochior cms thane
7S-00-5 —————— 1, 1,2-Trichlcroethane
71-43-2 —————— Benzene
10061-:2-6 ———— trans-l,3-:;-chlcrcprCDene
75-25-2 —————— Brcircf onn
10S-1G-1 —————— 4-Methvl-2-^entanone
591-76-6 —————— 2-aexar.cae
~m A, 1 __ ̂  I ± ^ v^ta ^*ik*A.^^__ IV » *_».!»...__

108-8S-3 —————— Toluene
108-90-7 —————— chlcrcbensene
T nr i' ~ * »i— •_..- — -,— ,-
AUU fi _ 'a «j^..J ——— -— . —— ,GI3 -

1 T "3 f,_"> (", — "7 . _________ V^r'l OT>C, (— — i— = " \. l . i - ' O U i V / / — ̂ ^ •' • — AV^eiiti ( *-Q b_^^^ J

————— — ———————— - ——————————— _— ———————————— , ———————— _. ———————— — ——— . .

C390j£>
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

D
u
u

u
u
u
u

u
u
TJ
u

Date Received: 09/30/93

Date Analyzed: 10/08/93

Dilution Factcr: 100.0

Scil Aliquot Vclure: ____ (uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UC

' 0 0 0 0 0 3 0

RX ~ VGA 3/90



E?A SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS
CMA51

Lab Naire: NYTEST SNV INC________ contract: 9320437

r.»h code: NYTEST Case NO. : 20399 SAS No.: ____ SDG No,: CNA51

Matrix: (soil/water) WATER

Sample wt/vol: 5.Q (g/rL) ML

Level: (low/med) LOtf

% Moisture: not dec. ___

GC Column: CA?_____ ID: 0.530 (3m)

Soil Extract Volume: _____ (uL)

Number TICs found: 3

Lab Sairtpie ID: 1837901

Lab File ID: N3Q96

Data Received: 09/30/93

Date Analysed: 10/07/93

Dilution Factor: 1

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg)

GAS NUMBER

1. 1634044
—— X. 541QES ————

COMPOUND NAME

?rc?ar.e, 2-xethcxy-2-!Dethyl-

-

RT

5.07
1 • 00

— 17 . 10 —

EST. CONC.

16

——————— 24 ——

Q

JN

o o o o o r i

FORM I VOA-TIC 1/90



IE EPA SAMPLE NO,
VOLATILE OPGANICS ANALYSIS DATA SHEET _____________

TENTATIVELY IDENTIFIED COMPOUNDS
CNA52

Name: NYTS5T F^v INC________ Contract: 9320437 ___________

Lab Code: NYTES? Case No.: 20399 SAS No,: _____ SDG No.: CNA5I

Matrix: (soil/water) WATER

Sarole w-./vol: 5 .0 (g/rL) ML_

(Icw/ited) LOW

;t'.ire: not dec. ___

GC Coiunr.: CA? __ 13:

Lab Sample ID: 1S379Q2

Lab File ID: N3097

Level:

Soil Extract Vo ume:

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ___1.0

Soil Aliquot Volume: _____

Number TICs found: _7
CONCENTRATION T7NTS:
(ug/L or ug/Kc L_

CAS vJTT*^r^7'?

1. 627190
2. 75 121

^ «

6. 55429851
7. 42525500

CCMPG-TIO NAME

i-?er.t>T.e

"han!::i;:::r::lc::1!:!̂ :̂

3enzs~sezr.ar.amne, N— [ (oenta
3utar.e, 1,1,2, 4--cetrachicro-

sr

3.72
4.23

12.68
IT 1 1

21.30
21.70

EST. CONC.

4
2000

4

12

'

Q

JN
JN

-

JN
JN

0 0 0 0 0 1 3

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Nairc: NYTEST ENV INC________ Contract: 9320437

Code: NYTEST Case No.: 20899 SAS No.:

E?A SAMPLE NO

CNA53

SDG NO.: CNA51

Matrix: (soil/water) WATER

sample vt/vcl: 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. __

GC Column: CAP_____ ID: 0.530 (urn)

Soil Extract Volume: ______ (uL)

Number TICs found: 6

Lab Sample ID: 1337903

Lab File ID: N30S8

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factcr: 1.0

Soil Alicruot Vclure: ̂ _̂

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NUMBER

1. 1634044
2.

—— 3. 5410 = !? —————
4.

6. 55429651

COMPOUND KAMS

Propane, 2-mechcxy-2-methyI-
unXnown

Unknown
>W T S___^ W VH___ W___, «___»• ^-—— . TmJ*-—— , I »»- ; '———-*-' --'l-lH - - KM*

Benzeneeihanamine, N-r (penta

RT

5. OS
6.84

13.29

21.30

ZST. CON'C.

9C
12

1C

Q

JN
J

J
-JK—

0 0 0 0 0 1 7

FORM I VOA-TIC i /90



IE
VOLATILE ORGANICS ANALYSIS DATA' SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

CNAS4
Name: NYTEST ENV INC_______ Contract: 9320437

Cede: NYTEST Case No.: 20899 SAS No. : _____ SDG No.: CNA51

Matrix: (soil/water) HATER

Sanple vt/vol: 5.0 (g/mL) ML

Level: (Icw/med) LCM

% >toisture: not dec. __

GC column: CAP_____ ID: 0.530 (mm)

Soil Extract Volume: _____ (uL)

Number TICs found: 5

Lab Sample ID: 1837908

Lab File ID: N31Q3__

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: 1.0

Soil Aliouot volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NUMBER

1. 76131
—— I. 54105D ————

4. 55429851
5. 42525600

COMPOUND NAME

rthane, l,l,2-trichloro-l,2,

vnkriewn Oiloxane —————————
3er.2eneethanair.ine, N-[ {penta
Butane, 1,2,2,4-tetrachloro-

RT

4.25
— 11.90

21.30
21.70

ES?. CONC.

2100
If

51
10

Q

JN
•j>i
_

JN
JN

0 0 0 0 0 2 1

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO

CNAS5
Lab Name: NYTEST ENV TNC________ Contract: 9320437

Lab Code: KYTEST Case No.: 20899 SAS No.: _____ SDG No.: CKR51

Matrix: (soil/water) VJATER

Sample vt/vol: _ _5.... 0 (g/mL) HL^

Level: (low/med) LOW

% Moisture: not dec. .__

GO Column: CAP_____ ID: 0.530 (mm)

Soil Extract Volume: ______ (uL)

Number TICs found: 4

Lab Sample ID: 1S37906

Lab File ID: N3101

Date Received: 09/30/93

Date Analyzed: 10/C7/93

Dilution Factor: ____1.0

Soil Alicuct Volume: __

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

GAS NUH3ER

1. 76131
2. 1634044

•" j i n "" *i" ' "^ IL--'-'
/

COMPOUND NAME

Ethane , 1,1,2 -trichlcro- 1,2,
Propane, 2-ffethoxy-2-jnethyl-
f+-.-i *. • • i • _-i—; ~— wk.— _s — LwAiiiw, r.c^— £ , — _. _
Unknown eiloxono ————————

KT

4.23
5.09

i • n r__ . L J
i •• 1-1

EST. CONC.

130
73

Q

JN
JN

. — . _,,. -.1
• - f. _

0 0 0 0 0 2 5

FORM I VOA-TK 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO

Name: NYTEST ENV INC _____ Contract: 9320437

Lab code: NYTEST Case No.: 20899 SAS No.: __

CNA56

SDG NO.: CNA51

Matrix: (soil/water) HATER

Sample wt/vol: 5.0 (g/mL) ML_

Level: (low/med) LOW

% Moisture: not dec. ___

GC column: CAP_____ ID: 0.530 (nm)

Soil Extract Volume: ______ (UL)

Number TICs found: _3

Lab Sample ID: 1837907

Lab File ID: N31Q2__

Dare Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____l,.jD

Soil Aliouot Volume: ___

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NUMBER

1. 76131
2. 55429293

— a-. — 55G£72 ————

COMPOUND NAME

Ethane, 1, 1, 2-trichlcro-l,2,
Arsenous acid, tris (trimethy
P* , _ • n^ r — ̂ -- — : ^r-,._-. — . — ̂ .^ — ̂ '—

RT

4 .24
11.86
• -> -i

EST. CONC.

130
7

/ -!

Q

JN
JN
— YJ

0 0 0 0 0 2 9

FORM i voA-nc 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.: .. __..___

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/iflL) &__

Level: (low/med) LOW

% Moisture: not dec. ___

GC Column: CAP_____ ID: 0.530 (mn)

Soil Extract Volume: ______ (uL)

EPA SAMPLE NO

CNA57

______ SDG NO.: CNA51

Lab Sample ID: 1837909

Lab File ID: N3104

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____1.0

Soil Aliouot volume: ___

Number Tics found:
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

GAS NUMSER

—— 1. 5410EP —————
1 ET C C C 11

COMPOUND NAME KT

11 r> o- — j-±". »8 —

EST. COfJC.

i *
1 t n

Q

JW

0 0 0 0 0 3 3

FORK Z VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
, TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO

Lab ': NYTEST ENV INC Contract: 9320437
CNAS3

ie: NYTEST Case No.: 20899 SAS No.:

Matrix: (soil/water) WATER

Sanple wt/vol: • 5.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. ___

GC Column: CAP

SDG NO.: CNA51

Lab Sample ID: 1837911

Lab File ID: K31Q6

ID: 0.530 (mm)

Soil Extract Volume:

Date Received: 09/30/93

Date Analyzed: 10/07/93

Dilution Factor: ____1.0

Soil Aliouot Voiime: ___

Number Ties found: 2
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NUMBER

i c - -, ner -
^

COMPOUND NAME

CyoloSEioiloxano, hoxajrc-thyi-

KT

—— 11.89

EST. CCNC.

•)/
, -r,

Q

JM

_

0 0 0 0 0 3 5

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

Name: NYTEST ENV INC Contract: 9320437
CXA59

Lab code: NYTEST Case No.: 20899 SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/ipL) HL

Level: (Icw/med) LOW

% Moisture: not dec. ___

GC Column: CAP ID: 0.530 (HE)

SDG No -: CNA5I

Lab sample ID: 1537910

Lab File ID: K31C5

Soil -Extract Volume:

Number Ties found:

(UL)

Date Received: 09/30/93

Date Analyzed: 1C/C7/S3

Dilution Faczcr: 1.0

Soil Alicuot Vdure: __

CONCENTRATION UNITS:
(ug/L or ug/Kg) UC-/I

CAS NUMBER

' ^0"
—— 2. J5CC72 —————

COMPOUND NAME

.-...-I n, —— ; _: : .... . •uf,.rrin¥ir-nv-1

«r
, , _,,

—— 17.11

EST . CO17C . Q

-V-

_.

0 0 0 0 0 3 7

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

E?A SAMPLE NO.

: NYTEST ENV INC Contract: 9320437
CNA60

Lab code: NYTEST Case No.: 20899 SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/EiL) ML

Level: (Icw/med) LOW

% Moisture: not dec. ___

<3C Column: CAP_____ ID: 0.530 (inn)

SDG NO.: CNA51

Lab sanole ID: 1837912

Lab File ID: N3107

Soil Extract Volume:

Number TICs found:

(uL)

Date Received: 09/30/93

Date Analv-̂ ed: 10/08/93

Dilution Factor: ___1.0

Soil Alicuct Vciume: ___

CONCENTRATION UNITS:
(ug/L or ug/Kg)

CAS NUMBER

T C A 1 QC n

.,.,,-..

COMPOUND NAME

C-..,-! ^_:.,-.
" , . ,

f *— 1 .-,_ c • *l

RT

—— -1.9$

-- -,

EST. CONC.

p
. -r

Q

TN

_, i

0 0 0 0 0 3 9

FORM I VOA-TIC 3/90



EPA SAMPLE NO,
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COHPOUNDS

Lab Name: NYTEST HNV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.:

CNA97

SDG NO.: CNA51

Matrix: (soil/water) WATER

Sample wt/vol: 5.0 (g/mL) ML

Level: (Icw/med) LOW

% Moisture: not dec. ___

GC Column: CAP_____ ID: 0.530 (nm)

Soil Extract Volume: ______ (uL)

'Number TICs found: 3

Lab Sample ID: 1837913

Lab File ID: N3108

Date Received: 09/30/93

Date Analyzed: 10/08/93

Dilution Facrcr: ____1.0

Soil Aliquot Volume: .,„.„,,..___

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME

i

RT

1 * ED
1-7 I -l

EST. CONC.

" 0
•.on

Q

tr,p

0 0 0 0 0 4 9

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO,

: NYTEST ENV INC Contract: 9320437<*•$?
*J':: Lab Code: NYTEST Case No.: 20899 SAS No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) G_

Level: (low/med) LOW

CNA61

SDG NO.: CNA51

Lab Sample ID: 1S37914

Lab File ID: N3Q70

% Moisture: not dec. _26

GC Column: CAP_____ ID: 0.530 (mn;

Soil Extract Volume: _____ (uL)

Number TICs found: _0

Date Received: 09/30/93

Date Analyzed: 10/06/93

• Dilution Factor: ____1.0

Soil Aliquot volizne*. ___(uL)

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

0 0 0 0 0 4 1

FORM I VOA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

£?A HO

CNA62
Lah Nanc: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.: _____ SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol: __5 . j (g/mL) G_

Level: (low/med} LOW

% Itoisture: not dec. _27

GC Column: CAP_____ ID: 0.530 (am)

Soil Extract Volume: _____ (uL)

Number Ties found: _0

Lab Sample ID: 1837915

Lab File ID: K3C71

Date Received: 09/30/53

Date Analyzed: 13'06/93

Dilution Factor: ____1_._Q

Soil Aliquot Vcluse:

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND UAME RT E£?. CONC. Q
i
i

0 0 0 0 0 4 3

FORM I VQA-TIC 3/90



IE
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

E?A SAMPLE NO,

CNA63
<LablJame: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.: SDG No.: CNA51

Matrix: (soil/water) SOIL

Sample wt/vol: 5̂ .0 {g/mLJ G_

Level: (low/med) LOW

% Moisture: not dec. . _2_Q

GC Column: CAP_____ ID: 0.530 (nm)

Soil Extract Volume: ______ (uL)

Number TICs found: 1

Lab Sample ID: 1857916

Lab File ID: K3Q72

Date Received: 09/30/93

Date Analyzed: 10/06/93

Dilution Fac-or: ____1.0

Soil Aliouot Volume: ____

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/KG

CAS NUMBER

1. 55429851

COMPOUND KAXE

Benzeneethanamine, N-[ (penta

RT

21.28

2ST. CONC.

"

Q

JN

0 0 0 0 0 4 5

FORM I VOA-TIC 3/90



IE
VOLATILE OPGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO

CNA67
Lab Name: NYTEST ENV INC________ Contract: 9320437

Lab Code: NYTEST Case No.: 20899 SAS No.: SDG No.: CNA51

Matrix: (soil/water)

Sample VL/VO!: 5.0 (g/idL) G

Lab Sanple ID: 1837919

Lab File ID: N'3075

Level: (Icw/med) LOW

% Moisture: not dec. 22

GC Column: CAP _____ ID: 0.530 (nm)

Soil Extract Volume: ______ (uL)

Number TICs found: 0

Date Received: 09/30/93

Date Analyzed: 10/06/93

Dilution Factor: ____1.0

Scil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L cr ug/Kg) UG/KG

GAS 1TUM3ER COMPOUND NAME p^1 EST. CONC. Q

0 0 0 0 0 4 7

FORM I VOA-TIC 3/90



Environmental Services Assistance Teams
Region 3
1419 Forest Dnve. Suite 104
Annaooiis, Maryland 21-103

Phone:(410)268-7705
Fax: (410)268-8472

DATE: DECEMBER 16, 1993

SUBJECT: INORGANIC DATA VALIDATION, Case 20399 (IM1 LEVEL)
SITE: BISHOP TUBE COMPANY

FROM: ^ 
INORGANIC DATA REVIEWER SENIOR OVERSIGHT CHEMIST

TO: 
ESAT REGIONAL PROJECT OFFICER

THROUGH:  ̂
!M ESAT TEAM MANAGER

OVERVIEW

The set of samples for case 20399 consisted of five (5)
filtered, ten (10) unfiltered and four (4) soil
samples. Included in the case were one (1) filtered
and one (l) unfiltered field blanks. The samples were
analyzed for total metals by ETS Analytical Services
(ETS) according to the Contract Laboratory Program
(CLP) Special Analytical Services (SAS) Statement of
Work (SOW) ILM02.1*

SUMMARY

All samples were successfully analyzed.

The laboratory reported the data in two (2) separate
Sample Delivery Groups (SDGs). The data were reviewed
and qualified separately per each SDG.

Areas of concern with respect to data usability are
listed according to the seriousness of the problem.
These include:

MINOR ISSUES

The filtered field blank (FB) had a reported result
greater than the Instrument Detection Limit (IDL) for
the iron (Fe) analyte. The reported results which are
less than five times (<5x) the blank concentration for
this analyte in the affected samples may be biased high
and have been qualified "B".

The continuing calibration blank (CCB) had reported
results greater than the IDL for the analytes listed

(b) (4)
(b
) 
(4
)

(b) (4)

(b) (4)



Page 2 of 3

below. The reported results which are less than five
times (<5x) the blank concentrations for these analytes
in the affected samples may be biased high and have
been qualified "3".

Analyses Matrix

selenium (Se) Filtered, Unfiltered

Lead (?b) Unfiltered

thallium (Tl) Unfiltered, Soil

The soil laboratory duplicate result was outside of the
control limit (35% RPD, ± 2xCRDL) for the nickel (Ni)
and Pb analytes. The reported results for these
analytes are estimated and have been qualified "J".

The soil matrix spike recoveries were low (30% - 75%)
for the antimony (Sb), cadmium (Cd), copper (Cu),
manganese'(Mn) and Se analytes. The quantitation
limits and reported results for these analytes may be
biased low and have been qualified "UL" and "L",
respectively.

The analytical spike recovery was low (<85%) for the Se
analyte in sample MCLF56. The reported result in this
sample may be biased low, however, the qualifier "L"
has been superseded by the "B" qualifier.

NOTES

The laboratory flagged the cobalt (Co) results on the
soil Form Is with a * denoting laboratory duplicate
result outside of the contractual control limits (+
CRDL). However, the duplicate result was within the
technical control limit ( ± 2xCRDL) and therefore, no
data were qualified for this analyte.

The analytical spike recoveries were high (>115%) for
the Se analyte in samples MCLF57, MCLF61 and for the Tl
analyte in sample MCLF61. These analytes were not
detected above the IDL in these samples. High
recoveries do not affect quantitation limits,
therefore, no data were qualified.

Soil samples reported results are calculated on the
basis of the raw data values ( in ug/L ), the gram
weight of sample used, the volume of the digestate, and
the % solids according to the following equation:

(raw value, ug/L) (digestate volume, L)
mg/Kg — —————-——————-----—--——.———__—_____—_——_____

(weight, g) ( % solids/100)

To obtain quantitation limits, insert the IDL (Form X)



Page 3 of 3

for the raw value; refer to Form XIII to obtain each
sample preparation weight and volume used. The
quantitation limits thus obtained are specific for each
sample and preparation method.

The data were reviewed in accordance with the
Innovative Approaches (Level IM1) for validation of
Inorganic Data, September, 1992 and the National
Functional Guidelines for Evaluating Inorganic
Analyses, with modifications for use within Region III.

INFORMATION REGARDING REPORT CONTENT

$ ATTACHMENTS
&

APPENDIX A ANNOTATED FORM Is

APPENDIX B GLOSSARY OF DATA QUALIFIER CODES

_ APPENDIX C SUPPORT DOCUMENTATION

SB312A01.BTC



APPENDIX B

GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)ĵ
SCOPES RELATED TO IDENTIFICATION
(confidence concerning presence or absence of analytes):

U = Not detected. The associated number
indicates approximate sample concentration
necessary to be detected.

(NO CODE) = Confirmed identification.

B =

R =

Not detected substantially above the level
reported in laboratory or field blanks.

Unusable result. Analyte may or may not be
present in the sample. Supporting data
necessary to confirm result.

CODES RELATED TO OUANTITATION
(can be used for both positive results and sample quantitation
limits):

J =

K -

L =

[] =

UJ =

UL =

OTHER CODES

Q -

Analyte Present. Reported value may not be
accurate or precise.

Analyte present. Reported value may be
biased high. Actual value is expected to be
lower.

Analyte present. Reported value may be
biased low. Actual value is expected to be
higher.

Analyte present. As values approach the IDL
the quantitation may not be accurate.

Not detected, quantitation limit may be
inaccurate or imprecise.

Not detected, quantitation limit is probably
higher.

No analytical result.



ENVIROFORMS/ INORGANIC CLP
SAMPLE NO.

MCLF46
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-02-0048
-. .jr

Lab Code: ETS Case No.: 20899 SAS No.: -"sbc No.: MCLF4c

Matrix (soil/water): WATER Lab Sample ID: 147294

Level (low/med): LOW Date Received: 09/30/93

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-5
7440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-28-0
7440-52-2
7440-55-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manqanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

46.0
51.0
1.0

CIO. 3
1.0
5.0.aoooo
7 .0
3.0
6.0ri4. i

_^LJi__
C 5100

1.0
0.20
12.0
904

( 2.5
4.3

O3GO
2.0
7.0

10.0

C

u
u
u
B_
U
U
^
u
u
u
B
a
u
u
u
u
B
U
B
U
U
u

Q

i

}

\

AV

-
6

R-

fr.

M

P
P
F
P
P
P
P
P
P
P
P
F
P
P
CV
P
P
F
P
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SNVIROFORMS/INCRGANIC CLP

1
SAMPLE NO .

MCLF47
INORGANIC ANALYSIS DATA SHEET

xe: ETS Analytical Services Contract: 68-02-0048 •

Lab Code: STS Case No.: 20899 SAS No.: *fSJDG No.: MCLF4'

Matrix (soil/water): WATER Lab Sample ;ID: 147295

Level (low/med) : LOW -T LJ i J ̂  > - ( • Date Received: 09/30/93v J_ n. i cLiXJ-̂  i
% Solids: 0.3 '•.

Concentration Units (ug/L or ng/!<g dry weight) : UG/L

CAS No .

7429-90-5
7440-35-0
7440-33-2
7440-39-3
7440-41-"
-440-43-9
7440-7C-2
7440-47-3
7440-48-4
7440-50-3
7439-89-5
7439-92-1
7439-95-4
7439-95-5
7439-97-5
7440-02-0
7440-09-7
7782-49-2
-440-22-4
7440-23-5
7440-23-0
-7 i i r\ •- " i
/ -T-:W — 0--i

7440-55-5

Analyte .

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

46.0
51.0.
Û4-

K53.3
1.0
5.0

<"30100
7.0
8.0
6̂ 0_

-VT1030
1.0

A2200
fc 2900
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ENVIROFOR-MS/ INORGANIC CLP

1
_; SAMPLE N0-

MCLF48
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case No.: 20399 SAS No.: "SDG'jNd. : -XCLF46

Matrix (soil/water): WATER Lab Sample "iD:" 147296

Level (low/med): LOW Date Received: 09/30/93

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9 •
7440-70-2
7440-47-3
7440-4S-4
7440-50-8
7439-39-5
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-52-2
7440-66-5

Analyte

Aluminum
Antimonv
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Maanesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

46.0
51.0
1.0

-4T51.9
1.0

tf; 60300
7.0
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6.0
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MCLF49

SNVIROFORMS/INORGANIC CLP
^5^ & i(bl' 0=&L $L h CLVL-) SAMPLE NO .

^ INORGANIC ANALYSIS DATA SHEET

*ab Name: STS Analytical Services Contract: 58-D2-0048

Lab Code: ETS Case No.: 20899 3AS No.: ""-""SDG No.: MCLF46

Matrix (soil/watar;: WATER Lab Sample ID: 147297 ' __

Level (low/'med): ICW Date Received: 09/30/93

% Solids: 0.0 '• _ -

Concentration Units (ug/L or mg/kg dry weight): UG/L

<-i •« r* VT -,
W--.0 }<C .

7423-90-5
7 40- 3 5-0
- ' 'i 1 Q ",-; u — J 0 — ̂
— i /"\ -* H ~
- -t u- J ?- J
4 v-4 1-7

7 40-43-3
-? t n T n "— J — / LJ - i
— 10 ' - 7/ 4 J — t ; - J
- . ,-\ tQ i
: ~t \J — -i 0 — t

7 40-50-3
7 33-39-5
-̂  *<i ^ '̂  ** -

7 39-95-4
7 39-95-5
7- _; 9-9 1-6
7-40-02-0
7140-Q9-7
7-32-49-2
7-40-22-4
7-40-23-5
7-40-23-0
~"?~'~0--- !

7-40-55-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manaanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

46.0
51.0
1JL_

^55.0
1.0
= .0

^79900
/ . U
3.0
5.0
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ENVIROFORMS/INORGANIC CLP

1
INORGANIC ANALYSIS DATA SHEET ;. j

Lab Name: ETS Anaivticai Services Contract: 63-D2-0048;

HcLF
SAMPLE NO.

MCLF50

Lab Code: ETS

Matrix (soil/water) : WATER

Level (iow/med) : LCW

% Solids: 0.0

Case No.: 20899 SAS No.: . - SDG No.:

Lab Sample:ID: 147298

Date Received: 09/30/93

Concentration Units (ug/L or me/kg dry weight): UG/L

GAS No.

7429-90-5
7440-35-0
7440-38-2
** t t r\ -i f^ -»/ -r4G- j r- j
7440-41-7
7440-43-?
7440-70-2
7440-47-3
7440-43-4
7440-50-3
7439-89-5
7439-92-1
7439-95--
7439-95-5
7439-97-5
7440-02-0
7440-09-7
7782-43-2
7440-22-4
7440-23-5
7440-28-0
- 1 1 C> C *! "
: -tTW-3*.-i.

7440-56-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
C van ids

Concentration

45.0
51.0
1.0

<53.0
1.0

__ 1,0
477400

7.0
3.0
5.0

C 299
1.0rri3oo

•f 2160
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ENVIROFORMS/INORGANIC

INORGANIC ANALYSIS DATA SHEE'

Lab^ame: ETS Analytical Services Contract: 68-02-00^8
~ " - . " • " _ - ?
Lab Code: ETS .Case No. : 20899 " SAS No. : "/^^ JSDG No.: MCLF4'

i

Matrix (soil/water): WATER " Lab Sampl̂ ' ID: 147299 "_

Level (low/med): LOW Date Received: 09/30/93

% Solids: 0.0 j£T 2.2
L-

Concentration Units (ug/L or mg/kg dry weight): ud?L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
-440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

46.0
51.0
1.0
2.0
1.0
5.0rro9
7.0
8.0
6.0ai.3

"TT51
58.0
1.0

0.20
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ENVIROFORMS/ INORGANIC CLP^//TI_J SL-.l
^^^ " SAMPLE NO1.

MCLF99
INORGANIC ANALYSIS DATA SHEET :

Lab Name: STS Analytical Services Contract: 68-D2-0048

Lab Code: STS Case No.: 20899 . SAS No.: .1̂1??̂  Sfb No.: MCLF46

Matrix (soil/water): WATER Lab Sample ib: 147300
J ;--.

Level (low/med): LOW Date Receive?}: 09/30/93
i ,^

% Solids: 0.0 U; _l5
v

Concentration Units (ug/L or mg/Jcg dry weight):

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyta

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manqanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
zinc
Cyanide

Cone entrat ion

46.0
51.0
1.0

CL'5.1
1.0-
5.0

^75100
7.0
8.0
6.0
10.0
1.0

[10800
1.0

0.20
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904
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4̂ 0fioooo
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ENVIROFORMS/INORGANIC CLP i

._ _ . 1
INORGANIC ANALYSIS DATA SHEET

^
V

<3" /•( C L F 4-
. SAMPLE N

63-D2-0048fame: ETS Analytical Services Contrac'

Lab Code: STS Case No.: 20899 SAS No.

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0.0 :

Concentration Units (ug/L or mg/kg dry weight): UG/L

XCLF51

" SDG No . : MCLF'-T

Lab Sample -ID: 147301

Date Received: 09/30/93

CAS No.

7429-90-5
7440-36-0
7440-38-2
'440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-3
7439-89-5
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-65-5

Analyte

Aluminum
Antimony
Arsenic
Barium
S-srvlliuin
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maanesium
Mancanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

C^^r^^^^Y^^**^-^ i ̂ r%<w>lxW C=ii ̂ J, ii ̂ - J_^-^ It

46.0
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SNVIROFORMS/INCRGANIC CLP f
SAMPLE NO.
IT///

MCLF52
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: S3-D2-004

Lab Code: ETS Case No.: 20899 SAS No.: ". " SDG No.: MCLF46

Matrix ( soi-1/watar) : WATER Lab Sample:ID: 147302

Level (low/med): 1CW Date Received: 09/30/93

% Solids: 0.0

Concentration Units (ug/L or zic/xg dry weight): UG/L

CAS No.

7429-90-5
74 0-36-0
74 0-38-2
74-rO-39-3— ( -\ > - —
' *t — w — • ? _ — <

7--C-43-r
7-. 0-70-2
"--0-47-3
---0-43-4
74-0-50-3
7439-89-5
7439-92-1
"439-95-4
7439-95-5
7439-97-5
/440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-25-0-• i i <•> f i -*
/ -T -. V -0 ^i-i

7 44 G — 66-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Copoer
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

45.0
51.0
\ . o _

CJ.9.9
1.0

, =.,.0..
C30500

7.0
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KJ925
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ENVIROFORMS/ INORGANIC CL?

INORGANIC ANALYSIS DATA SHEE

H U • 0 3

SAMPLE NO . ,

^: Lab Name: ETS Analytical Services Contract: 5.8-D2-0048
MCLF53

Lab Code: ETS Case No.: 20899

Matrix (soil/water): WATER

Level (low/med):

% Solids:

SAS No.: " , SDG No.: MCLP46

Lab Sample ID: 147303

Date Received: 09/30/93

Concer.traticr. Units (ug/L or mg/kg dry weight): UG/L

GAS No. Analyte

7429-90-5 Aluminum
744C-36-0 Aritimonv
/440-j3-_ Arsenic
"440-39-3 'Barium
"44C-41-" ' Beryllium
7440-45-r Cadmium
"440-7C-2 Calcium
7440-4"-5 Chromium
^440-43-4 Cobalt
7440-5C-3 Coooer
7439-39-5 Iron
-439-92-1 Lead
7439-95-4 Maanes ium
7439-96-5 Manganese
7439-9'- 6 Mercury
744G-G:-: Nickel
7440-09-7 Potassium
"732-49-2 Selenium
'440-22-4 Silver
"440-25-5 Sodium
7440-23-: Thallium
7440-52-2 Vanadium
7440-66-6 2inc

Cvanide

Concentration

O140
51.0
1.0

C53.7
— • j
_.• • u
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SNVIROFORMS/INORGANIC CL?

INORGANIC ANALYSIS DATA SHEET ;

Lab Name: ETS Analytical Services Contract: 63-D2-0043

Lab Code: ETS Case No.: 20899 SAS No.: - :SDG No.: MCLF46

Matrix (soil/water): WATER Lab Sample ID: 147304

Level (low/raed): LOW Date Received: 09/30/93

% Solids: 0.0 '

Concentration Units (ug/L or mg/Jcg dry weight): UG/L

CAS No.

7429-90-5
7440-36-C
7440-33-:
744J-39-2
- 7 _ i | ^ - > _ _ ' 1 _ _ -

-J < • ^ 1 •}/-*-ij-^J-r
7440-70-2
7440-47-3
•7 < • 1 i 0 '/ t-tw—tO — t

7440-50-3
7439-39-5
7439-92-1
7439-95-4
7439-95-5
7439-97-5
7440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-23-0
7440-52-2
7440-56-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maqnesiura
Manganese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

45.0
51.0
1.0

Cil.4
1.0
5.0

C33600
7.0
3.0
6.0

/947
1.0

( 12500
\ 3070

0.20
12.0
904
2.0
4.0
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ENVIROFORMS/INORGANIC CL?
NO.

M

MCLF55
INORGANIC. ANALYSIS DATA SHEET ' !

'
,r#ame: ETS Analytical Services Contract.: 63-D2-0043

Lab Code: STS Case No.: 20899 SAS No.: ; SDG No.: MCLF4ff-

Matrix (soil/water): WATER Lab SampleilD: 147305

Level (low/med): LOW Date Received: 09/30/93

% Solids: 0.0 -~' _

CcncBntraticn Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
744C-39-3
-440-41-7
"440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-39-5
"439-92-1
7439-95-4
7439-96-5
7439-97-5
7440-02-0
7440-09-7
7732-49-2
7440-22-4
7440-23-5
7440-28-0
"440-52-2
7440-55-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Berv Ilium
'Cadmium
Calcium
Chromium
Cobalt
Copoer
Iron
Lead
Xaanesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

45.0
51.0

L.O ..
(54.5
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5.0 _
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2NVIROFORMS/INORGANIC CLP

MCLF601
INORGANIC ANALYSIS DATA SHEE^

Lab Name: ETS Analytical Services Contract: 68-D2-0048

Lab Code: ETS Case No.: 20899 SAS No.: "iSCG No.: MCLF4S

Lab Sample

Date Received": 09/30/93

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/'LT,

JTD-: 147310

Oi

SAMPLE NO.

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-3
7440-70-:
7440-47-3
7440-48-4
7440-50-3
7439-89-5
7439-92-1
7439-95-4
7439-96-5
7439-97-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-5

Analyte

Aluminum
Antimonv
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
CoDcer
Iron
Lead
Maanesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Sine
Cyanide

Concentration

46.0
51.0
1.0
2.0
1.0
5.0
C132
7.0
8.0
6.0
10.0
1.0

58.0
1.0

0.20
12.0
904
2.0
4.0
103
2.0
7.0
10.0
10.0
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ENVIROFORMS/INORGANIC CLP
V

£,. • INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-004£:

Lab Code: ETS Casa No.: 20899 SAS No.: :̂," ~i

Matrix (soil/water): WATER Lab Sample

Level (low/med): LCW Date

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Received

HCLF $ V
SAMPLE NO TV"

MCLF56 I

SDG No.: MCLF46

ID: 147306 ' _

: 09/30/93

n a c \T^v̂ jriij _i ̂  .

7429-90-5
7440-36-0
7440-33-2
7440-39-3
7440-41-7
7440-43-r
7440-TC-:
7440-47-3
7440-43-4
7440-50-3
7439-39-5
7439-92-1
7439-95-4 -1
7439-95-5
7439-97-6
744C-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-23-0•7 i * -i - -i -
/t*eu — C-i — i

7440-56-5

1
Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
-Macnesium
Manaanese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
2inc
Cyanide

Concentration

C2990
51.0

1 1.7
1 34.4

1.0
5.0

\ 77400
Vv-23.4

9.0
X 9.4
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7.8
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\u)>cl
SNVIROFORMS/INORGANIC CL?

- i ";"
INORGANIC ANALYSIS DATA SHEET " .

Lab Name: ETS Analytical Services Contract: 63-D2-0048

Lab Code: ETS Case No.: 20899 SAS No.: -----'̂  -i

Matrix (soil/water;: WATER Lab Sampl

Level (low/med): LCW Date Received

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

SAMPLE NO
XH/ ;

MCLF57

SDG No.: MCLF46

ID: 147307

: 09/30/93

CAS No.

7429-90-5
7440-25-0
7440-33-2
7440-33-3
7440-41-7
744G-43-9
7440--Q-2
7440-47-3
744C-43-4
744C-50-3
7439-8T-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
744C-02-G
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-23-G
7440-52-2
7440-65-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Xacnesium
Manganese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
n -inc
Cvanide

Concentration

C141
51. <T~
1.J3

^17.0
1.0
C f]
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7.0
a.o
6.0_j
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ENVIROFORMS/INORGANIC CLP

^ 1
<S\ INORGANIC ANALYSIS DATA SHEET

Name: ETS Analytical Services Contract: 68-D2-0043

Lab Code: ETS " Case No.: 20899 SAS No.:

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): DG/L

SAMPLE NO. i

MCLF58

SDG No.: MCLF467

Lab Sample ID: 147308

. Date Received: 09/30/93

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-4S-4
7440-50-3
7439-39-5
7439-92-1
7439-95-4
7439-S5-5
7439-97-5
7440-Q2-C
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-52-2
7440-55-5

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Magnesium
Mancranese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

CI_95
51. 0~
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1.0
5.0
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MCL?59

ENVIROFORMS/INORGANIC CL? {,
0 i SAMPLE NO.

1 i
INORGANIC ANALYSIS DATA SHEET ' .';

Lab Name: ETS Analytical Services Contract: 68-D2-OCJ48

Lab Code: ETS Case No.: 20899 SAS No.: " 1 SDG No.: MCLF46

Matrix (soil/water): WATER ; Lab Sample ID: 147309

Level (low/med): LOW Date Received: 09/30/93

% Solids: 0.0 LT - 3

Concentration Units (ug/L or mg/kg dry weight): tJG/L

CAS No.

7429-30-5
7440-36-0
7440-33-2
7440-39-3
7440-41-7
7440-4.3-9
7440-7C-2
7440-47-3
7440-43-4
7440-50-3
7439-39-6
7439-92-1
7439-95-4
7439-96-f
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
744Q-23-0
7440-62-2
7440-55-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maqnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
vanadium
Zinc
Cvanide

Concentration

175
51.0
1.0

23.8
1.0
5.0

24400
HP13.0

8.0
6.0
367
1.3

9320
26.7
0.20
12.0
1650
2.0
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15900
2.0
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APPENDIX A

SOIL SAMPLES ANNOTATED FORM Is



t, \

SNVIROFORMS/INORGANIC CLP
SAMPLE NO.

MCLF61
INORGANIC ANALYSIS DATA SHEET

Lab Name: ETS Analytical Services Contract: 68-D2-0.048

Lab Code: ETS Case No.: 20899 SAS No.: SDG No.: MCLF6

Matrix (soil/water): SOIL Lab Sample ID: 147311

Level (low/med): LOW Date Received: 09/30/93

% Solids: 70.7

Concentration Units (ug/L or rag/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-52-2
7440-65-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

Concentration

6360
10.5
10.7
25.0
0.27
2.1
487

23.6
12.6
26.2
33000
13.8
1620
600

0.12
20.9
266

0.44
0.83
29.5
0.22
15.3
70.3
3.5
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2NVIROFORMS/ INORGANIC CLP
SAMPLE NO.

MCLF62
INORGANIC ANALYSIS DATA SHEET

ETS Analytical Services Contract: 63-D2-0048

Lab Code: ETS Case No.: 20899 SAS No.: SDG No.: MCLF6~

Xatrix (soil/water): SOIL Lab Sample ID: 147312

Level (low/med): LOW Date Received: 09/30/93

% Solids: 75.5 _

Concentration Units (ug/L or mg/kg dry weight): XG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-3
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-65-6

Analyte

Aluminum
AncLmonv
Arsenic
Barium
Bervilium
Cadmium
Calcium
Chromium
Cobalt
Coooer
Iron
Lead
Maanesium
Manganese
Vo-r-f'ii i— \r
* *^l «L ̂ri> 4 ̂ . T

Nickel
Potassium
Selenium
Silver
Sodium
T'":all i- um
Vanadium
Zinc
Cvanide

Concentration

9960
10.5
7.3

26.5
0.27
2.6
3440

* 95.1
13.8
26.2
35100
34.2
4720
701

0.12
* 118
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0.40
0.83
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16.6
130
3.3
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ENVIROFCRMS/INORGANIC CLP

1
SAMPLE NO.

MCLF63
INORGANIC ANALYSIS DATA SHEET ''•

Lab Name: ETS Analytical Services Contract: 63-D2-0048

Lab Code: ETS Case Mo.: 20899 SAS No.: SDG No.: MCLF6

Matrix (soil/water): SOIL Lab Sample ID: 147313

Level (low/med): LOW Date Received: 09/30/93

% Solids: 80.1

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02^-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Bervllium
Cadmium
Calcium
Chromium
Cobalt
Coocer
Iron
Lead
Ma one si urn
Manganese
Mercury
Nickel
Pozassium
Selenium
Silver
Scdium
Thallium
Vanadium
Zinc
Cvanide

Concentration

15600
8.8
1.3

* 52.1
0.44
1.8
982

28.6
10.7
36.5

28800
9.2
3840
200

0.12
28.5
359

0.40
0.69
52.1
0.23
26.0
65.8
3.1
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Color After: YELLOW
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ENVIROFORMS/INORGANIC CL?
SAMPLE N0.

MCLF64
t INORGANIC ANALYSIS DATA SHEET

Name: ETS< Analytical Services Contract: 68-02-0048 _

Lab Code: ETS Case No.: 20899 SAS No.: SDG No.:

Matrix (soil/water): SOIL Lab Sample ID: 147314

Level (low/med): LOW Date Received: 09/30/93

% Solids: 73.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coocer
Iron
Lead
Magnesium
Manaanese
Mercurv
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentration

11100
10.2
6.2

37.0
0.30
2.4

3910
165

16.7
26.7
40400
35.8
7810
388

0.11
128
545

0.39
0.80
35.5
0.26
20.4
153
3.4
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Color After: YELLOW
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Sample contained rocks,
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